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PREFACE 

The  present  volume,  which  forms  the  fifth  in  the  series  of  general 
reports,  is  largely  devoted  to  economic  subjects.  Each  of  the  parts 
constituting  the  volume,  has  been  issued  separately  at  different  times, 
the  exact  date  of  which  will  be  indicated  in  subsequent  paragraphs. 

The  Second  Report  on  Magnetic  Work  in  Maryland,  by  L.  A. 
Bauer  forms  Part  1  of  the  volume  and  completes  the  account  of  the 
detailed  magnetic  survey  which  was  conducted  under  the  direction 
of  Dr.  Bauer  during  the  years  1896  to  1901.  Dr.  Bauer  began 
this  work  in  1896  when  connected  with  the  University  of  Chicago, 
the  State  Survey  meeting  nearly  all  of  the  cost  of  his  work  down 
to  1899  when  he  assumed  charge  of  the  magnetic  operations  of  the 
U.  S.  Coast  and  Geodetic  Survey  with  which  organization  the  work 
was  further  extended  under  a  plan  of  co-operation  which  relieved  the 
State  of  a  large  part  of  the  expense.  The  magnetic  survey  of  Mary- 
land is  the  most  complete  of  any  magnetic  survey  in  the  world  except 
that  of  Holland  and  has  resulted  in  the  establishment  on  the  average 
of  one  station  to  every  one  hundred  square  miles  of  territory. 
Through  this  survey  the  magnetic  declination,  the  magnetic  inclin- 
ation, and  the  magnetic  force  have  been  determined  in  every  portion 
of  the  State.  Maps  have  been  prepared  showing  each  of  these  several 
factors.  Tables  showing  the  magnetic  declination  at  various  periods 
since  early  colonial  days  have  been  furnished  the  authorities  of  every 
county  and  have  proved  of  great  value  in  the  determination  of  old 
property  lines  and  have  already  been  the  means  of  bringing  to 
harmonious  settlement  many  disputed  claims.  This  paper  was  pub- 
lished in  separate  form  in  November,  1902. 

The  Firuil  Report  on  the  Survey  of  the  Boundary  Line  between 
Allegany  and  Oarrett  Counties,  in  accordance  with  an  Act  passed 
by  the  General  Assembly  in  1898,  Chapter  304,  by  L.  A.  Bauer 
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constitutes  Part  2  of  the  volume.  The  Survey  was  conducted  dur- 
ing the  season  of  1898,  and  a  preliminary  report  issued  the 
same  year.  Dr.  Bauer,  who  was  chief  of  the  surveying  party,  es- 
tablished with  great  precision  a  straight  line  ''  beginning  at  the 
summit  of  Big  Back  Bone  or  Savage  Mountain,  where  that  mountain 

is  crossed  by  Mason's  and  Dixon's  line,  and  running  thence 

to  the  middle  of  Savage  River  where  it  empties  into  the  Potomac 
River ;  thence  in  a  straight  line  to  the  nearest  point  or  boundary  on 
the  State  of  West  Virginia,"  as  required  by  the  Act  of  1872  setting 
off  the  county  of  Garrett  from  that  of  Allegany.  Dr.  Bauer  clearly 
shows  in  his  report  that  the  methods  employed  in  the  running  of 
the  earlier  lines  were  such  that  straight  lines  could  not  be  laid  off, 
the  result  being  that  the  attempts  to  mark  the  boundary  resulted  in 
lines  that  do  not  conform  to  the  provisions  of  the  Act.  Since  the 
completion  of  this  report  and  its  publication  in  special  form,  the  Court 
has  decided  that  the  Chisholm  line,  run  in  1872  and  long  considered 
to  mark  the  western  limits  of  Allegany  County,  shall  be  in  future 
the  boundary  line.  This  report  was  published  in  separate  form  in 
April,  1903. 

The  Third  Report  on  the  Highways  of  Maryland,  with  especial 
reference  to  the  operations  of  the  Highway  Division  during  1902  and 
1903,  by  A.  X.  Johnson,  comprises  Part  3  of  the  volume.  This 
report  contains  a  discussion  of  road  administration  with  an  outline 
of  a  suggested  county  road  law.  A  table  is  given  showing  tlie  mileage 
of  different  kinds  of  roads  in  Maryland  and  the  estimated  cost 
of  the  road  machinery  owned  by  the  several  counties  of  the  State. 
There  is  also  a  table  showing  the  road  expenditures  in  each  county 
from  1899  to  1903.  The  greater  portion  of  the  report  is  devoted 
to  a  description  of  the  operations  of  the  Highway  Division  during 
1902  and  1903.  Work  was  carried  on  in  ten  counties  of  the  State 
on  36  different  highways,  for  many  of  which  complete  surveys,  plans, 
and  specifications  were  prepared.  A  large  amount  of  testing  was  also 
conducted  in  the  lal)oratory.  This  report  was  published  in  separate 
form  in  December,  1903. 
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The  Report  on  the  Coals  of  Maryland,  by  Wra.  Bullock  Clark,  with 
the  collaboration  of  George  C.  Martin,  J.  J.  Rutledge,  B.  S.  Randolph, 
N.  Allen  Stockton,  W.  B.  D.  Penniman,  and  Arthur  L.  Browne, 
comprises  Part  4  of  the  volume.  This  report  is  the  result  of  many 
years'  investigation  of  the  coal  deposits  of  western  Maryland.  Elab- 
orate surveys  of  the  coal  measures  which  afforded  in  part  the  basis  for 
the  reports  on  Allegany  and  Garrett  counties  were  made.  Many  de- 
tails not  incorporated  in  the  county  reports  are  brought  out  in  the 
present  volume  including  great  numbers  of  sections  of  the  various  coal 
seams  together  with  chemical  analyses  and  calorimetric  tests.  A  scries 
of  maps  showing  the  distribution  of  the  several  seams  is  also  in- 
cluded, although  the  large  scale  maps  accompanying  the  county 
reports  must  be  employed  by  those  who  desire  to  locate  carefully  the 
outcrops  of  the  several  seams.  The  chapters  on  the  History  of  the 
Maryland  Coal  Region  by  B.  S.  Randolph  and  the  description  of 
the  Coal  Mines  of  Maryland  by  X.  Allen  Stockton,  well-known  min- 
ing engineers  of  the  Georges  Creek  region  add  much  to  the  value  of 
the  report.  The  tables  of  chemical  analyses  and  calorimetric  tests 
by  the  analytical  chemists  Penniman  and  Browne,  will  be  greatly 
appreciated  by  those  seeking  information  regarding  the  character  of 
Maryland  coal.  The  other  autliors  have  been  members  of  the  staff 
of  the  State  Geological  Survey  and  have  been  engaged  for  many 
years  in  the  study  of  the  geological  formations  of  the  western  counties 
of  the  State.  This  report  was  brought  out  in  separate  form  in  De- 
cember, 1905. 

The  illustrations  employed  in  this  volume  have  been  secured  from 
various  sources.  Most  of  them  have  been  made  by  the  members  of 
the  State  Geological  Survey,  others  have  been  secured  from  private 
sources. 

The  Survey  is  especially  indebted  to  the  Director  of  the  U.  S. 
Geological  Survey,  Hon.  Charles  D.  Walcott,  who  through  his  Chiefs 
of  Division  has  co-operated  at  nearly  all  points  with  the  State  Survey 
Staff.  Much  of  the  information  contained  in  the  general  chapters 
of  the  coal  report  has  been  adapted  from  the  more  extensive  publica- 
tions issued  by  tJbe  Xational  Survey. 
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WORK  IN  MARYLAND 

BY 

L  A.   BAUER. 


mXRODUCTION. 

The  present  report  gives  an  account  of  the  magnetic  work  done  in 
Maryland  during  the  years  1897-1901,  and  summarizes  all  of  the 
results  obtained  thus  far. 

Most  of  the  observations  were  made  personally  by  the  writer  before 
he  took  charge  of  the  magnetic  work  of  the  United  States  Coast  and 
Geodetic  Survey  in  May,  1899,  and  hence  were  obtained  without 
the  facilities  which  are  now  at  his  command.  The  work  would  have 
been  greatly  facilitated,  for  example,  if,  during  its  progress,  the  mag- 
netic observatory  of  the  United  States  Coast  and  Geodetic  Survey, 
now  at  Cheltenham,  Maryland,  16  miles  southeast  of  Washington, 
had  been  in  operation. 

The  magnetic  instruments  used  by  him  throughout  the  work  were 
those  described  and  illustrated  in  the  First  Keport  upon  the  Magnetic 
Work  in  Maryland. 

The  later  observations  have  been  made  by  various  members  of  the 
Coast  and  Geodetic  Survey  under  the  writer^s  direction,  the  results 
being  included  in  this  Report  with  the  courteous  permission  of  the 
Superintendent  of  the  Survey,  Mr.  O.  H.  Tittmann. 

The  expenses  for  the  1896,  1897  and  1898  work  were  borne  en- 
tirely by  the  Maryland  Geological  Survey,  with  the  exception  of  the 
stations  along  the  western  boundary  of  the  State,  the  expenses  ol 
which  were  defrayed  by  the  Western  Boundary  Survey.  In  1899, 
when  the  writer,  as  stated,  assumed  charge  of  the  magnetic  opera- 
tions of  the  United  States  Coast  and  Geodetic  Survey,  the  cost  of  the 
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work  was  shared  by  the  Maryland  Geological  Survey  and  the  Coast 
and  Geodetic  Survey,  the  latter  Survey  meeting  the  observer's 
salary,  and  the  former  paying  the  incidental  expenses.  The  subse- 
quent work  has  been  done  entirely  at  the  expense  of  the  Coast  and 
Geodetic  Survey.  Thus  in  1900,  Mr.  Baylor,  in  response  to  the 
request  of  the  State  Geologist,  was  instructed  by  the  Superintendent 
of  the  Coast  and  Geodetic  Survey,  to  make  magnetic  observations  and 
establish  meridian  lines  at  the  eleven  remaining  county  seats  where 
no  such  lines  had  as  yet  been  permanently  marked. 

The  general  field  work  has  now  been  brought  to  a  close.  Here- 
after the  operations  will  consist,  on  the  part  of  the  Coast  and  Geodetic 
Survey,  in  the  re-occupying  of  certain  well-chosen  stations,  known 
as  "  repeat  stations,'^  for  the  purpose  of  ascertaining  the  amount  of 
annual  change  of  the  magnetic  elements.  These  stations  will  be 
distributed  over  the  State  in  such  a  manner,  that  the  following  two 
important  questions  may  be  solved: 

a.  Is  the  annual  change  (secular  change)  of  the  magnetic  ele- 
ments, within  a  limited  region,  the  same  or  different  over  disturbed 
and  undisturbed  areas? 

6.  What  are  the  limits  of  the  region  over  which  the  annual 
change  is  of  the  same  amount  throughout  the  area? 

With  the  aid  of  the  results  from  the  repeat  observations  the  mag- 
netic maps  of  Maryland  can  always  be  brought  up-to-date. 

The  future  work  on  the  part  of  the  State  will  consist  in  the  deline- 
ation of  the  disturbed  areas  and  the  correlation  of  the  magnetic  dis- 
turbances with  geological  formations.  What  a  material  help  the  two 
sciences  of  geology  and  terrestrial  magnetism  may  be  to  each  other 
will  appear  later. 

The  State  of  Maryland  now  possesses  the  most  detailed  magnetic 
survey  of  any  country,  with  the  exception  of  Holland.  For  the  sake 
of  comparison  the  following  statement  is  given: 

The  magnetic  survey  of  Holland  embraces,  on  the  average,  one 
station  to  every  40  square  miles,  that  of  Maryland,  one  to  every  100 
square  miles,  that  of  England,  one  to  every  139  square  miles  and 
that  of  Missouri,  one  to  every  438  square  miles.     In  this  list  "N'ew 
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Jersey  is  not  given,  since  only  declinations  were  observed.  The  gen- 
eral magnetic  survey  of  the  United  States  contemplates  one  station  to 
an  area  about  25-30  miles  square. 

The  "First  Report  upon  Magnetic  Work,"  forming  Part  V,  Vol. 
I,  of  the  Maryland  Geological  Survey  Eeports,  will  be  referred  to  in 
the  following  pages,  briefly,  as  the  "  First  Report."  After  giving 
a  brief  account  of  the  "  History  and  Objects  of  Magnetic  Surveys," 
it  describes  the  magnetic  work  of  1896  and  gives  a  tabulation  of  the 
results,  dealing  almost  exclusively,  however,  with  the  declination 
observations  alone.  This,  as  set  forth  in  that  Report,  was  done  for 
the  purpose  of  putting  the  results  of  interest  to  the  land-surveyor  in 
a  convenient  and  compact  form.  The  many  letters  received  from 
surveyors  and  others  showed  their  hearty  appreciation  of  the  form 
of  presentation  of  magnetic  facts  adopted  in  that  Report.  It  has 
also  been  a  source  of  encouragement  to  all  concerned  in  the  work, 
to  note  the  favorable  comments  this  Report  received  from  reviewers 
at  home  and  abroad. 

The  Second  Report  can  hardly  hope  to  compete  in  popular  inter- 
est with  the  first  one.  It  must  necessarily  deal  with  more  abstruse 
facts,  and  abound  with  numerous  tabular  statements  of  the  results  of 
the  magnetic  work  up  to  the  present  date. 

In  view  of  the  contemplated  early  completion  of  the  magnetic 
surveys  of  the  states  surrounding  Maryland,  by  the  Coast  and  Geo- 
detic Survey,  it  has  not  been  deemed  advisable  to  undertake,  in  the 
present  Report,  to  do  more  than  to  set  forth  in  sufficient  detail  the 
results  obtained  and  to  put  them  in  a  form  convenient  for  future  use. 
Owing  to  the  irregularity  of  the  area  of  Maryland,  a  mathematical 
analysis  of  the  results  would  present  needless  difficulties  which  will 
be  removed  within  a  very  short  time  by  the  extension  of  the  work  as 
above  stated.  With  this  mathematical  analysis  will  follow  most 
advantageously  the  discussion  of  the  relationship  between  local  or 
regional  magnetic  disturbances  and  geological  features. 

It  gives  me  great  pleasure  to  acknowledge  gratefully,  on  behalf  of 
the  State  Geological  Survey,  the  assistance  rendered  and  the  encour- 


28        SECOND  BEPOET  ON  MAGNETIC  WORK  IN  MABYLAND 

agement  given  by  the  local  authorities  throughout  the  State.  The 
newspapers  especially  deserve  mention  for  the  interest  shown  at  all 
times  in  the  work. 

The  invaluable  assistance  given  by  the  Coast  and  Geodetic  Survey 
in  the  loan,  to  the  State  of  Maryland,  for  four  consecutive  years  of 
one  of  its  best  magnetic  outfits,  and  for  cooperating  with  the  State 
in  1899  and  1900,  not  only  in  the  field  work,  but  in  the  labor  of  re- 
duction of  the  field  results  is  appreciatively  acknowledged.  Mention 
should  likewise  be  made  of  the  aid  rendered  by  the  Director  of  the 
Canadian  Meteorological  Service,  Professor  R.  F.  Stupart,  who  has 
charge  of  the  Toronto  Magnetic  Observatory,  by  supplying  us 
promptly  with  information  regarding  magnetic  storms. 

The  DisTBiBunoN  of  the  Magnetic  Declination  in  Mabyland 
FOR  January  1,  1900. 

explanatory  bemabks  on  the  methods  of  obsebving  and  beducing. 

The  present  chapter  gives  a  summary  of  all  the  results  for  mag- 
netic declination  reduced  to  January  1,  1900.  For  an  account  of 
the  methods  of  observation  and  computation  and  a  description,  with 
views,  of  instruments  used,  the  reader  is  referred  to  the  First  Report. 

Tables  I- VIII  inclusive  contain  the  magnetic  declination  observa- 
tions in  detail.  The  headings  of  the  various  columns  are  self-explana- 
tory and  require  no  further  remark.  Table  IX  summarizes  and  con- 
denses all  of  the  declination  results  obtained  between  1896  and  1901, 
and  arranges  them  alphabetically  according  to  the  names  of  the 
coimties  in  which  the  stations  are  located.  Table  X  gives  the  latest 
additional  results  in  the  vicinity  of  Maryland. 

As  stated  in  the  Introduction,  the  magnetic  observatory  of  the 
Coast  and  Geodetic  Survey,  at  Cheltenham,  JMaryland,  had  not  yet 
been  established  during  the  progress  of  the  magnetic  survey  of  Mary- 
land; and  furthermore,  the  records  of  the  magnetic  observatory  at  the 
Naval  Observatory  at  Washington  were  vitiated  by  their  proximity 
to  electric  car-lines  to  such  an  extent  that  all  work  had  to  be  aban- 
doned. There  was,  therefore,  no  nearer  magnetic  observatory  than 
the  one  near  Toronto,  Canada.     On  account  of  the  distance  of  the 
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observatory,  however,  but  limited  use  was  made  of  it  in  the  reduc- 
tion of  the  observations. 

A  rediscussion,  with  the  aid  of  the  additional  observations  at  the 
base  station  of  the  magnetic  survey.  Linden,  again  gave,  as  in  the 
First  Report,  for  the  present  average  annual  change  of  the  magnetic 
declination  +  S/0,  i.  e.,  west  declination  is  increasing,  on  the  aver- 
age, annually  5'. 

THE  AOCUEAOY  OF  THE  OBSEHVATIONS. 

An  idea  of  the  accuracy  attained  in  the  work  can  be  obtained  by 
examining  the  residuals  in  the  last  column  of  Table  L  These  differ- 
ences of  the  individual  results  for  declination  from  the  mean  of  all 
represent  the  combined  effect  of  the  observing  error  and  of  the  re- 
duction error,  the  latter,  consisting  as  set  forth  on  page  446  of  the 
First  Report  of  the  several  parts:  a,  the  diurnal  variation;  &,  the  dis- 
turbance variation;  c,  the  secular  variation,  and  d,  the  annual  varia- 
tion. It  will  be  seen  that  a  few  residuals  amount  to  a  little  over  2' 
but  that  the  majority  fall  below  this  amount.  No.  12,  differing  4', 
has  been  excluded  in  taking  the  mean.  From  these  residuals  we 
find  that  the  mean  square  error  of  a  single  result  is 

11=  J  ^''""^^  =±  r.5and 
f         ▼  n  —  1 

the  probable  error  of  a  single  result  is 

£  =  zb  .6745  J  W  =  ±  I'.Ol 
^  n —  1 

In  view  of  the  fact  that  these  figures  represent  the  combined  error, 
as  stated,  of  observation  and  reduction  to  mean  of  day  January  1, 
1900,  the  conclusion  must  be  reached  that  the  declinations  have  been 
observed  and  reduced  with  all  needful  accuracy. 
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Table  I. 

Mtignetic  deelinattotis  cbterved  at  Bate  Station^  Linden^  Montgomery  County^  bettceeti  the 

yearB  1896  and  1901. 


I     Date  of  observation. 


I 


Month  and  Day. 


C-m: 
I? 


Year 

and 

I  Decimal. 


Local  mean  timei 
of  obser\-ation. 


Magnetic 
declina- 
tion at 
dat**  of 
observa- 
tion 
(West). 


Magnetic 
declina- 
tion at 
Jan.l. 

19U0 
(West). 


t5 


'  1 

July  19-30 

1896  .56 

1  Various  times    3® 

2 

August  8,  5 

1896  .59  1  a.  m.  and  p.  m.  8 

!    3 

September  7 

1896  .68'l5:05                         3 

4 

September  28 

1896  .741  9:40,  13:54,16:298 

5 

October  4 

'  1896  .76  16:19,  17:12             8 

1    6 

1 

Nov.  24,  26 

1896    aoiiS-l^.  «:58,9:12, 
1896  .90  1  ^,^^    ^g.gg           8 

^ 

April  14 

1897  .28  ^                                 3 

'    8 

June  21 

1897  .47'                                   3 

9 

July  23 

1897  .56,                                   3 

110 

July  24 

1897  .56,                                   3 

[11 

September  18 

1898  .72                                     3 

,12 
!l8 

|14 

September  19 
May  10 
July  6 

,1898  .72 
1899  .36 
1899  .51  1 

.  Various  times    „ 
during  day     g 

15 

July  7 

1899  .52 

3 

16' 

Julys 

1899  .52, 

3 

|17, 

July  18 

1900  .55                                     8 

18 

July  19 

1900  .55  1  ,                                 3 

i^^ 

July  20 

1900  .551  J                                 3 

'20 

May  17,  18 

1901   .37  J                                   3 

21 

May  31, 

1901  .42'                                   3 

,22 

June  1 

1901  .421 

3 

25^8»  + 
29  .1  + 
25  .9  + 
29  .4 
28  .9 


■  I 


10^83« 

10  .2)3 

10.03 

9  .8,3 

9  .73 

I 


36M  +  1^9 
39.3  -  1  .3 
35.9  +2  .1 
89.2  I-  1  .2 
38  .6    -  0  .6 


26  .7   +    9  .3,8     36  .0    +  2  .0 


30.0 
81  .5 
30.6 
30.9 

34  .0 
38  .5 
37  .9 
36  .3 

35  .3 
37.2 

40  .2 
42.9 

41  .1 

42  .2 
40  .4 
39.9 


8.33 
7.63 
7  .33 
7.3'3 
3.83 

3  .8:3 
1  .9.3 
1  .5i3 
1  .5,3 
1  .53 
1.63 
1  .6|3 
1  .63 

4  .13 
4  .3!3 
4  .3,8 


38.3 
89.1 
37.9 

38  .2 

37  .8 
42  .3 

39  .8 
37.8 
36  .8 

38  .7 


38  .6 
41  .3 
39.5 
38  .1 
36.1 
35  .6 


0  .3 

■  1  .1 
0  .1 
0  .2 
0  .2 

■  1  .8 

0  .3 

1  .2 
0  .7 

0  .6 
3  .8 

1  .5 

0  .1 

1  .9 

2  .4 


Mean  of  all  except  No.  12.  .'3     38  .03 


1  The  hours  are  counted  from  midnight,  0  to  24  hours. 

*Mean  of  four  practice  sets  made  before  the  magnetic  survey  was  begun. 


The  true  meridian  or  true  bearing  of  mark  was  determined  at 
various  times  throughout  the  series.  All  observations  were  made  by 
L.  A.  Bauer  except  Nos.  14,  15  and  16  which  were  made  by  J.  A. 
Fleming  of  the  Coast  and  Geodetic  Survey,  both  using  the  same 
instruments. 


Table  II. 
Magnetic  declinalicn*  dbterved  at  various  Hationt  in  Maryland  between  the  years  1896  and  1899. 
[All  observations  made  by  L.  A.  Bauer.]       


Date  of 
Observation. 


Local  mean  time  of  observations 
for 


Station. 


3-H 


fe-rS  True  Meridian. 


Ma^rnetic  Meridian. 


III 


•Ss 


Remarks. 


h.  m.    h.  m.  h.  m.  b.  m.     h.  m.  o    /    i        /     j  o     / 

Upper  Marlboro.  .  Sept.     9  6.69  8:31 9:49,  10:84,  15:58.. .  4  59.0  +9.9  5  08.9 

La  Plata "      10  6.69  9:11,9:34 10:24 4  86.8    +9.9  4  46.7 

June     8  7.43  Various  times.  14:27,    15:22,    16:22 

16:52 4  39.4   +7.7. 

"    4-57.42 16:07,9:21 488.8+7.7' 


47.1  Meridian  Line. 
46.5  , 


Mean,  4  46.8 


+  9.9  4  53.3 
+  9.9  4  58.1 
+  9.9  5  42.2 
+  7.6  5  41.9 


MecbanicsYllle  . .  .  Sept.  11  6.70    7:18 10:09 4  43.4 

Leonardtown "      12' 6.70;16:47 18:44. 4  43.2 

Easton,  Hotel  ...      "      16  6.71 1  9:20 18:32,  14:51     5  82.3 

F.  G June  24  7.48  14:56,  15:03. ..  15:27,  15:52 5  34.3 

''        C-  H -  23-24  7.48  Various  times.  11:48, 12:21, 12:41  J  ^  ^^  g   ^^  ^  ,^  ^^ 

Centreville  Acad. .  Sept.  17  6.71  14:39 15:43,  16:14  .......  5  47.4   +9.9  5  .57.8 

May    27  7.40    8:46 15:56,16:23,16:51.  5  57.5   +7.8  6  05.3«' 

Mean,  6  01.3  I 


",i 


Meridian  Line. 
Art.  L.  A. 


C.   H. 

M&ssey 

Ridjfely 

Hurlock »* 

Ocean  City " 

Hcrlin »» 

Snow  Hill *' 

Pocomoke  City. . .      »* 
PriDcess  Anne  ...      " 
J>ali8bury,  C.  H. .  .      " 
'»  M.  L  . .  Dec. 

Parsonsburg Sept. 

Cockersville '* 

Frederick,  Asy.  .  .  Oct. 

C.  H...      »^ 

Westminster. ...        " 

Haserstown ** 

Camberland '* 

M.  L.  Aug. 
Oakland,  S.  H Oct. 


•♦  26,  27  7.40  Various  times.  11:29,  12:58 6  58.9 

Sept.  18  6.72  10:00 ,10:52 6  25.0 

"      19  6.72    9:32 |  8:14 5  44.3 

19  6.72  15:07 15:58,  16:34 5  24.9 

21  6.72  10:52 15:54,  16:55 5  27.5 


+  7.8  6  01.7  Meridian  Line. 

+  9.8  6  84.8 

+  9.8  5  54.1 

+  9.8  5  84.7  ' 

+  9.8  5  87.3 


23  6.73  11:08. 


28  6.73  16:54 15:42,  16:38  . 

24  6.78;  9:23 10:01,   10:28,  11:03. 

24  6.78  15:83 16:41,  17:31 

25  6.73    9:11 

5  6.93  Various  times. 

25  6.78  14.58 

26  6.74  15:30 

5  6.76  16:27,  16:40  ... 

7  6.77  Various  times. 

8  6.77  10:53,  14:02 


9:55,  10:23 5  25.3    +  9.8  ;5  35. 1 


r 

5  03.8   +9.8  5  18.6 
5  11.8   +9.8  5  2L6 


5  04.3 
5  15.7 
5  09.7 

5  22.9 

6  02.1 


C.  H.. 


10:45,  11:30  . 
8:52,  12:24  . 

14:22 

14:21 

15:49,  17:18 |    4  42.2 

15:32,  16:07 4  41.0. 

15:22,  16:01 1    5  06.9 

9  6.77  14:16 15:01,  15:47 4  34.2 

10  6.77  15:05 15:5.5,  16:29 4  02.7 

14  7.62  Various  times. .  16:44 4  06.4 

12  6.78  10:51 8:57,     9:57,      12:51.i 

I  18:34 1    8  14.5 

29  7.57  Various  times.  17:26 

2  7.58 110:02,  10:50,  18:49 

14.50, 16.80,  15:89 
8:05,  8:87,  19:15,  . 
10:00,  13:09,  13:51.. 


.  July 
Aug. 


June     5  9.43  . 


+  9.8  5  14.1  , 

+  9.8  ]5  25.5  Artificial  L.  A. 

+  9.2  5  18.9  Meridian  Line. 

+  9.8  5  82.7 

+  9.8  6  11.9 

+  9.7  4  51.9 

+  9.7  4.50.7  Meridian  Line. 

+  9.7  5  16.6 

+  9.7  4  48.9 

+  9.7  4  12.4 

+  7.1  4  13.5  Meridian  Line. 

+  9.7  3  24.2  Severe  mag.  storm 


3  23.0   +7.8  3  80.3 


I  [Meridian  Line, 
iSoutb  Stone. 


37.4 


8  25.7   +1.7 

Mean,  3  28.8 


Elkton Oct. 

Prince  Frederick.      " 

Beltir,  Hotel *» 

"  »*       ....  May 


15  6.79  8:23,  8:33... 
19  6.80  15:86,  8:42  . . . 
20:6.80;  9:56 


'Ak 


Dallam  . 


7|  7.85  116:20,  16:21 


6  7.84  15:29 

15  7.87  14:29,  14:35.... 


9:42,   10:24,  12:25. 

16:27,  16:59  

10:56,  11:31 

8:85,  9:46,  10:06, 
10:55 


5  12.0 
5  10.4 
5  88.4 


+  9.6  5  21.6 
+  9.6  5  20.0 
+  9.6  5  48.0 


5  44.6    +8.0  5  52.6 
Mean.  5  50.3 


5:36  , 
14:40  . 


4  35.8 
4  88.5 


+  8.0  4  43.8 

+  7.9  4  46.4 

4  45.1" 


Region  of  mark- 
ed disturb- 
ance; gabbro 
rocks. 


^r.  R.  H.  Blain  found  on  February  12-14,  1900,  the  declination  at  the  West  Monument  to  be  6**  07^  some 
vi'iitional  changes  in  the  Court  House  haying  been  made  since  my  observations  in  1897. 

-The Station  of  1897  was  close  to  that  of  1896,  and  there  seemingly  was  no  cause  for  artificial  local  disturb. 
*^'t.  The  large  difference  of  8^  from  the  1896  result,  unless  it  is  to  be  referred  to  a  magnetic  storm,  cannot  be 
*»   '-Died  for. 


88 
40 
41 
42 

lA 

43 

44 
45 

47 


Table  II.— Concladed. 

J£<ignetic  declinations  observed  at  various  atationa  in  Maryland  between  the  years  1896  and  189». 

[All  observatioDB  made  by  L.  A.  Bauer.] 


Date  of 
Observation. 


Local  mean  time  of  observations 
for 


Station. 


29b    Belair  N.  E.  M.. . 


5& 


Cos  I 

SS-^i  ■  True  meridian.    Maernetic  Meridian. 


C9« 

lis 


li 


n     I 


OS 


Reni^irkSw 


j  h.  m.  h.  m.  h.  m. 

.  May  6,  7  7. 84  Various  times. 


h.  m.  h.  ro.  h.  m. 
6:37,6:50,  7:17. 


5  01.0   +8.0 


30  Annapolis Oct. 

31  EllicottCity " 

88      Belcamp Not. 

37      Cardiff,  R.  R " 

37b  "         Bd.  St.  . .  May 

87 J  **         Sell.  H.  . .     " 

37k  "         P.  S.  Q...     " 


.Nov. 


Forest  Hill  . 

Unity " 

Damascus " 

Forest  Glen ** 

Linden,  A.  8 " 

Crisfleld Dec. 


Tilghmap  I.. 
Towson,  N.  M. 


21|6.80  10:31,10:42....  14:38,  15:11 5  16.1 

22  6.81  15:07 15:51,  16:22 4  44.8 

6  6.85  10:20 13:81,18:40 6  05.7 

7!  6.85  10:39,  10:41  . .  .11:27 4  25.9 

I4I  7.37    9:21 9:54 8  85.5 

14!  7.37    7:48,  7:54,  7:58   8:86 7  27.7 

14  7.87  11:05,  11:06  . . .  11:26 6  51.1 

5  24.5' 
5  86.0 
4  02.8' 
8  37.0, 
3  39.0' 


7  6.85  16:43 15:08 

14-6.87    9:17 10:09,  10:37 

14  6.87  16:09 15:31,  15:55 

25  6.90  12:51 10:20,  10:56 

25.  6.90  14:41 15:38 

7  6.93    9:25,  15:53  ...    8:55,   10:04,    11:16 
I  I  1:12,  14:27,  16:19. 

Cambridge April  17  7.29  Various  times. '16:03,   17:11 

I9I7.3O    9:53,  17:00...  10:55,  11:20,  12:57. 

I  18:54,  14:20 

24  7.81  Various  times.  10:11,  13:41 
15:56,  16:16 
27  7.32 10:08 


+  9.6 
+  9.6 
+  9.4 

+  9.4 
+  7.9 
+  7.9! 
+  7.9. 

+  9.4 
+  9.4  I 
+  9.4  I 
+  9.3' 
+  9.3  I 


5  09.0  I  Meridian  Line  ; 
Art.  L.  A. 

5  25.7 
4  53.9  ; 

6  15.1  1 

4  85.3   l^^^'^J".'"'. 


8  43.4  [ 
7  35.6  f 
6  59.0 

5  38.9  I 
5  45.4 
4  12.2 
3  46.8 
3  48.3 


marked  dis- 
turbance due 
to  serpentine 
rocks. 


4  44.4 

5  24.0 


47a 


8.  M. 


26  7.82 

27  7.82 


48  Hyde's    May 

49  Churchville " 

50  Thomas  Run '' 

52  Highland »« 

53  Minefield " 

54  Dublin «» 

56  Bradsbaw *^ 

57  Chestertown,C.  H.  " 


57a  "          Coll.;    ** 

58  Tolchester June 

59  Oxford    " 

60  Fair  Haven *» 

62  ttockville July 

63  Webb " 

64  Kent  L,  S.  B ** 

67  Seneca *• 

68  Maryl.  Heights,  S.     " 
68a  »«             '»         F.     *» 

69  Hancock »* 

70  Corunna 1    «» 

71  Westernport Aug. 

83      Lonaconin^ •* 


7 

8, 

8 

14' 

14' 

15; 

28! 
29 

I 
81. 
1 
25! 
26; 
7-8 
16| 
19 
26; 
27, 
28 
28! 
31 

3I 
31' 


7.35 
7.35 
7.85 
7.37 
7.87 
7.37 
7.37 
7.41 
7.41 

7.41 
7.41 
7.48 
7.49 
7.51 
7.54 
7.55 
7.57 
7.57 
7.57 
7.57 
7.58 

7.59 
8.66 


+  9.2  I  4  58.6 

+  8.1     5  32.1  Meridian  Line. 


5  31.5 

5  5S.1  Meridian  Line. 


17:06 117:22 

10:53 11:28. 

14:02 Il4:32. 

14:13 14:24  . 

16:51 !l7:01  . 

7:39 1  6:52. 

16:05 16:26. 

1:87 111:43, 

Various  times.'  9:16, 

|16:13  . 

15:89,  15:48  ...  16:27, 

16:03 117:04  . 

15:52,  15:59  ..  .14:51, 
14:46 12:18, 

7:13,  7:22 18:02, 

17:19 17:04, 

9:11,9:17,15:1110:05, 

15:00    15:22 

16:37 15:59, 

9:05,9:09,9:1210:08, 
15:12,  15:18  ...15:56, 
10:25,  10:33,  11:35, 
13:08,  13:15  ...15:40, 

15:16 14:44 

Various  times.  15:51 


13:84,  16:46. 
18:41,  14:20. 

ieUo,  17:25. 

15:21  !!!!!!! 

14:80 

7:46 

17:54 

11:45,  14:46. 


5  44.7 
5  43.2 
5  87.8 

5  88.2 

6  58.7 
10  00.9, 

5  18.8' 


+  8,0 
+  8.0 
+  8.0 
+  7.9 
+  7.9 
+  7,9 
+  7.9 


U50.0   +7.8 


16:58 

10:46 

16:86 

12:05,  14:40. 
16:25,  18:35. 


5  47.0 
5  37.1 
5  38.9 
5  23.2 
5  24.6 
5  02.8 
5  21.4 

2  30.9 
4  24.0 
4  14.4 
4  24.9 

8  16.2 

3  46.2 
8  51.0 


+  7.8' 
+  7.8; 
+  7.6' 
+  7.5  i 

+  7.5 

+  7.4 
+  7.4  1 
+  7.8  1 
+  7.3; 
+  7.8  I 
+  7.8. 

+  7.3  I 
+  7.2; 
+  4.0  1 


5  52. 
5  5L2 
5  45.8 
5  41.1 
7  01.6 

10  08.8«On  gabbro  rock. 
5  26.7  1 

5  57.8 'Meridian  Line.: 
Art.  L.  A. 

5  54.8 
5  44.9 
5  4L5  ' 
5  80.7  ; 
5  82.1 
5  09.7  , 
5  28.8  , 
2  38.2* 
4  31.8  I 
4  2L7i 
4  32.2 


I 

8  28.5  ! 
3  53.4  , 
3  55,0  I 


3  In  order  to  obtain  the  effect  from  the  large  gabbro  rocks  in  this  locality,  the  observation  was  purposely  madi 
over  one  of  the  largest  of  these  rocks  jutting  out  of  the  ground. 

*Thls  low  value  has  been  verified  by  H.  W.  Vehrenkamp,  Aid,  C.  &  G.  S.,  who  obtained,  at  a  slightly  differfoi 
station,  on  July  22,  1899,  2°  3r.4;  his  value  reduced  to  1900.  0  is  2°  32'.8. 
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Tablb  III. 
Jlaffftetic  declinationt  observed  by  Western  Boundary  Survey  of  Maryland  in  1897. 

[These  observations  were  made  along  the  western  boundary  line  of  Maryland,  by  L.  A.  Bauer, 
astronomer  and  xna^netkian  to  the  Western  Boundary  Survey.  The  same  Instruments  and  methods 
were  used  as  in  the  magnetic  survey  ] 


Bate  of 
I  Observation. 


Local  mean  time  of  observations 
for 


Station. 


08 


ill! 


True  Meridian.      ]  Maernetlc  Meridian, 


Uemarks. 


it 


Fairfax  Stone. 


78     Camp  Fairfax.  . 


74     Backbone    Mtn.. 


h.  m.    h.  m.    b.  m.    |  h.  m.    h.  m.     h.  m. 
I  Aug.  4,6  7.59  Various  times,  p.m.  15:49,  16:15,  16:37 


3  09.21  +7.2  3  16.4 


"    5,6  7.59  From  angles Various  times  a <fc  p8  05.2!  +  7.2  3  12.4  |  ^   .-  70 

•»       7  7.60  10:12,  10:20,  13:20,  i  1  (  i:^.  011^ 

I  13:27 '7:42,18:56 's  06.5   +7.2  3  13.7 

87.60 7:56,  10:00,  14:02.  .3  05.1,  +7.2  8  12.3 

i  IMean,  3  IS^O, 


"     22  7.64^ 
"     23  7.64    J.1 


22  7.64  0  111:21,  13:54,  16:30, 

il7:50 3  09.2|  +7.1  3  16.3, 

^Horizontal  angles 8:34,    10:30,     13:15,' 

,15:44 1      6.0   +7.1  3  13.1 


**    28   7.65 


8:42,  13:47,17:16...       5.5 


76     FoleT  Mountain. .  Sept. 


77  Lower  Hill 

7S  Snaggy  Mountain 

79  Taylor's  Hill 

>^)  Fike's  Hill,  E... 

J^l  *•  *»      \V 

«2  Mason  A  Dixon  T.. 


Oct. 


16  7.71 

^ 

81 

7.72  7 

25 

7.74 

ti 

28  7.74 

it 

29  7.74 

30  7.75 

(t 

17.75 

8  7.77 

13  7.78, 

16  7.79 

+  7.0  j3  12.5 
Mean,  3  14.0 


8:03,  9:53,  13:54....  8  16.0  +6.9 
12:19,  13:12,  16:193  I6.0'  +6.8 
I  I  'Mean, 


3  22.9 

22.8 

8  2278 


16:49 i8  16.7 


>:::::( 


3  87.2 

I 

3  31.7 


13:16  . 
10:44,    12:58 

;14:37 

8:56,   10:06 

14:49,    15:11 3  40.3 

18:86 3  40.4 

10:3S 3  47.5   +6.6  3  54.1 


+  6.8  8  23.5 
8  44.0 


+  6.8 

+  6.8 

+  6.7 
+  6.7 


3  88.5 

3  47.0 
3  47.1 
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TABLE  IV. 

yfagnetic  declinations  observed  under  the  joint   auspices    of  the  Maryland  Geological  Surrey  and  the    Z^nt'tt^'T 

States  Coast  and  Geodetic  Suri'ey  in  1899. 

fThese  observations  were  made  by  L.  A.  Baner  with  same  magnetometer  as  used  in  previous  irork. 
The  main  purpose  was  to  map  the  regions  of  marked  disturbance.] 


Date  of 
Observation. 


Local  mean  time  of  observations         *  g     |    -** 


for 


s 


o 


Station. 


5& 

a:: 


ni 


S      Remarks. 


ijyS       True  meridian.      ■  Ma^rnetic  Meridian,  o©- 


84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 

95 
96 
97 

98 


99 
100 
101 


Gaithersburg {May 

Lisbon *• 

Sykesville  . . »* 

Keisterstown '* 

Manchester ** 

Taneytown ** 

Liberty »* 

McHenry June 

Accident ,    '* 

Grantsville »* 

New  Germany '* 


.Swautou 

|Paw  Paw 

iParkton 

Havre  de  Grace. . . 


lB«ttorton '< 

I 

JRising  Sun " 

Icalvert " 


159. 
169. 
169. 
179. 
199. 
199. 
209, 

69. 
69. 
79. 

89. 

99. 
129. 
149. 
20  9. 


219 
229, 
229, 


h.m 
37  14:88, 
37    9:36, 

37  15:15, 

38  9:57, 
38  6:59, 
88  14:20, 
38    9:47, 

43  10:11, 
43  16:41, 

43  14:54, 

44  10:07, 

44  7:29, 

45  14:46  . 
45  9:26, 
47  10:29, 

15:52  . 

47  9:42, 
17:08. 

47  10:56, 
14:15  . 

47  15:37, 


h.  m. 
14:49 

9:43 
15:21, 
10:14 

7:12 
14:28 
10:03 

10:23 
16:49 
15:03 
14:31, 

7:37 


h.  m.    I  h.  m. 

15:43, 

10:49 

15:29.116:11, 

10:59, 

I  7:45. 


10:44  . 
10:35, 


15:48. 

7:42, 

13:01. 

11:10, 

17:22, 

13:19, 

14:35  .    7:34, 

13:07, 

9:13, 

8:56, 

11:89, 

15:88, 


9:58, 

iilio, 


7:58, 

14:60  . 
16:54,11:05, 

14:83  . 

14:08,    8:59, 


h.  ra.    h.  m. 

16:13 |5  17.1 

4  41.8 

16:34 6  24.0 

11:24 7  02.6 

5  34.7 

4  57.8 

8:30,     0:88, 

4  47 

12:47 S  86.3 

17:57 3  44.8 

14:00 8  58.4 

8:20,    9:17,  I 

13:38,  14:13..  3  59.0 

11:43 3S6.6| 

9:26,  12:52  .4  10.81 
11:54 5  59.li 

8:39,     9:48,' 

5  24.4 

11:49,    13:43, 

14  08.9 

9:26,  18:34..  5  08.8 


+  1.9  5  19.0» 
+  1.9  4  43.7 
+  1.9  6  25.9 
+  1.9  7  04.5 
+  L9  5  86.6 
+  1.9  ,4  59.7 

+  1.9  ,4  49.1 
+  1.7  3  88.0 
+  L7  8  46.5 
+  1.7  4  00.1 

+  1.7  4  00.7 
+  1.7  8  88.3 
+  1.6  4  12.4« 
+  1.6  ,6  00.7 

I 

+  1.6  5  26.0 

+  1.6  4  05.5» 
+  1.6  ,5  10.49 


15:42 16:02,  16:18.. 


5  26.01  +1.6  5  27.6 


I 


^See  additional  stations  at  Gaithersburg  further  on.  Mr.  E.  Smith,  of  the  Coast  and  Geodetic  8urvev, 
obtained  May  3,  4,  1898,  at  same  station  as  No.  84,  5°  18^2,  which  reduced  to  1900  gives  5®  18^2.  Meau 
of  the  two  values,  5°  18^6. 

'Clouds  prevented  getting  a  complete  set  of  azimuth  observations.  The  meridian  depends  upon  a 
single  altitude,  telescope  direct,  and  collimation  observations;  the  declination  may  be  out  several 
minutes  of  arc.      This  station  is  in  West  Virginia. 

'Observation  made  under  L.  A.  Bauer's  supervision  by  J.  A.  Fleming,  Aid,  C.  &  G.  S. 
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TABLE  V. 

Mfigtutir  declinations  observed  by  the  United  States  Coast  and  Geodetic  Survey  in  the  vicinity  of  Oaithersburg 

in  1899. 

ITheee  observations  were  made  under  L.  A.  Bauer^s  direction,  using  same  kind  of  instruments 

as  heretofore.] 


Station. 


Date  of 
Observation. 


II 


Si's 

g|5 


Local  mean  time 
of  maernetic 
observations. 


s8  ® 


I   «S 


Observer. 


Pi 


84a  Gaithersburg    L     July     6    '9.51 

7     9.52 
*•      10     9.52 


b.  m.    h.  m.    h.  m.      <>     '   - 

11:40 ...545.3+1. 

8:01,   13:39 5  41.7+1. 

8:00,      8:26,      9:82,' 

18:42,  14:06 5  42.0+1. 

"      24     9.56  7:47,8:16,9:29,13:33  5  41.5  +1. 


S4b 


^40 
102     Warlnf? . 


II. 


IIL' 


8     9.52 
11    '9.52 


9:00,   18:41.. 
7:57,      8:27, 
11:23,  13:52.. 


5  57.5  +1, 

9:35, 

5  51.6+1, 


55  46.8 

45  43.1 

I 

I 

45  43.4 

35  42.8 

5  44.6 

4  5  58.9 


10 
13 


;9.52 
9.53 


103     Middlebrook . 


I 


"      14    .9.53 


104 
10.5 
106 
107 
lOS 
109 


Cross  Roads  I. 
Cross  Roads  II. . 

Redland 

Derwood 

Hunting  nill... 
Quince  Orchard. 


67 A  Seneca. 


110 


110a 


Cheltenham  I. 
II. 

in. 

IV. 

V 

VI, 

VII 


»«      15 

C4       17 

*»      18 

»«      19 

"      20 

ii      21 

♦»      22 
(Sept.    18, 
\     19,  20..  9.72 
Sept.  21,  22  9.72 
(8ep.23,25^ 


9.54 
9.54 
9.54 
9.55 
9.55 
9.55 
9.56 


7:69, 8:17, 8:42,13:20;5  26. 
8:29,      9:20,      13:16,, 

13:41 |0  48. 

8:35,     9:07,     10:01, 

13:24 4  49. 

7:54,  8:16,  18:21. . . .  6  08. 
7:45,  8:13,  13:26.. .  .6  09, 
8:01,8:28,9:30,13:216  37, 
7:48,  8:06,  18:22....  8  22, 
7:58,8:28,9:84,13:286  08, 
8:00,8:22,9:27,13:42  4  15. 
10:13,  13:27 2  31 


45  53.0  J 

Is  56^0 
45  28.2 


8  +  1, 
8+1.40  50.2 


7,  +  l. 
0+1. 
4+1, 

4  +  1. 
5+1 

5  +1, 
1  +1. 
4+1, 


44  51.1 
46  04.4 
46  10.8 
46  38.8 
4  8  23.9 
46  09.9 
44  16.5 
32  32.7 


Various  times. 


\  Oct.  2 
Sept.  27 
I  "  28 
I  a  29 
"       30 


I  , 

;9.74 

i9.74l 
9.74. 
9.75 


...4  55.6+0.84  56.4 
...4  58.6  +0.84  59.4 

...4  57.9+0.84  58.7 


^1 


.  5  02. 0:  + 0.8  5  02.8 
..5  02.8+0.85  03.6 
..4  58.5  +0.84  59.8 
..5  14.0, +  0.8  5  14.8 


A.  Bauer. 

W.  Vehrenkamp. 

A.  Fleming. 

W.  Vehrenkamp. 


A.  Fleming. 
W.  Vehrenkamp. 


J.  A.  Fleming. 
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Table  VI 

Jfagnetic  declincUioru  obterved  in  1898  along  boundary  line  between  Allegany  and  Oarrett 

Countieity  Maryland. 

[These  observations  were  made  in  connection  with  the  suryey  of  the  boundary  line  in 
the  summer  of  1898,  L.  A.  Bauer  being  chief  of  party  and  W.  M.  Brown  the  observer. 
Mr.  Brown's  readings,  taken  with  the  needle  to  his  engineer's  transit  were  reduced 
to  the  mean  of  day  and  epoch  and  referred  to  Coast  and  Geodetic  Survey  Magnet- 
ometer No.  18.  See  Report  on  the  Boundary  Line.  The  stations  are  fully  de- 
scribed in  the  Boundary  Report.] 


No. 


Ill 
112 

lis 

114 
115 
116 
117 
118 
119 
120 
121 
122 
128 
124 
125 
126 
127 
128 
129 
ISO 
181 


Station. 


Latitude. 


I  Longitude 
'    West  of 
Greenwich. 


Mound  1 39°  43' 

"   2 39  42 

Sampson  Rock 39  42 

Mound  4 39  41 

'*   5 39  40 

7 39  39 

"   8 39  38 

"   9 39  37 

**   10 39  37 

»»   13 89  35 

"   14 89  85 

'»   15 39  34 

'»   18 39  33 

*»   19 89  32 

"   21 39  31 

♦*   22 39  31 

**   23 39  80 

"   24 39  29 

"   26 89  28 

«»   27 39  28 

Daniels  A  * 39  28 


78°  54' 
78  55 
78  55 
78  56 
78  56 
78  57 


.4 
.5 
.4 
.2 
.5 
.3 

.61  78  57 
.9  78  58 
78  58 
78  59 
. 1 ;  78  59 
.7  79  00 
.01  79  01 
.8,  79  01 
.8'  79  01 


.3 


1 


.0,  79  02 

.  1  '  79  03 

.7  79  08 

.8  79  04 

.8'  79  04 

.0  79  02 


.8 
.4 
.7 
,1 
.6 
.8 
.7 
.2' 
.5, 
5 

.91 
.1 
.2 
.8 
.9 

:^ 

.3 

.0 

.Oi 

.7 


Declination 


Middle  of 

At  Jan.  L 1900 

1898  (West). 

(Weet>. 

40  07^.7 

40 

12^2 

4     06  .5 

4 

11  .0 

3     58  .4 

4 

02  .9 

4     04  .1 

4 

08  .6 

4     04  .7 

4 

09  .2 

8     59  .9 

4 

04  .4 

8     59  .8 

4 

OS  .8 

4     03  .4 

4 

07  .9 

3     57  .9 

4 

02  .4 

8     58  .8 

3 

57  .8 

8     54  .8 

3 

68  .8 

3  54  .6 
3  56  .4 
8  55  .6 
3  51  .8 
3  51  .2 
3  48  .5 
3  47  .5 
40  .1 
07  .1 
11  .1 


3 


8  59  .1 

4  00  .9 

4  00  .1 

8  55  .8 

8  55  .7 

8  68  .0 

3  52  .0 

8  44  .6 

3  11  .61 

3  15  .61 


*  Local  disturbing  influence  exists  at  these  stations. 

^This  station  is  in  West  Virginia,  on  the  hills  back  of  Piedmont. 
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No. 


Table  VII. 
Magnetic  deelinatioHB  observed  by  the  United  States  Coast  and  Geodetic  Survey  in  1900. 


StaUon. 


«g 


ess 


Observer. 


He  mark  8. 


26a 

Dickerson  . . . 

70 

Coronna  

Ua 

Snow  Hill,  . . 

.8 

14b 

t( 

N 

16a 

Princess  Anne 

,8 

16b 

»t 

N 

132 

Denton 

.S 

132a 

it 

N 

27a 

ElktoD  

,8 

27b 

i4 

N 

31 A 

Ellicott  City. 

.8 

3lB 

ii 

N 

21 A 

Westminster . 

.8 

21 B 

(I 

N 

SHa 

Annapolis  . . . 

.8 

?.UB 

ii 

N 

2Ha 

Prince  Fred- 

erick   

8 

2Sb 

(t 

N 

2a 

Up.  Marlboro 

.8 

2b 

ii 

N 

6a 

Leonard  town 

8 

62a 

Rockvllle 

.8 

22a 

Hagerstown  . 

.N 

March  31 
I  May  28,  29 
ijnne  1 

I      *'     1 
ii     4 

»♦  4 
I  **  7 
I  "  7 
I      "     9 

»*     9 

'      "  12,  18 

"  12,  18 

"  15 

I      »«  18 

!      '*  21 

*»  21 


*«  25 
**  25 
"  29 
*»  29 
*«  27 
July  2 
Jane  9 


10.25   2°  88^.0 

-  /.8 

2° 

82/.  2 

J.  D.  Thompson 

10.41    8     22.9    -1  .2 

8 

21.7 

W.  M.  Brown. 

N. 

Merid.  8tone 

10.41    5     23  .6    -1  .2 

5 

22.4 

J.  B.  Baylor. 

8. 

ii 

10.41    5     28  .8-1  .2 

5 

22  .6 

ii 

N. 

it 

10.42   5     16  .6    -1  .8 

5 

15.3 

ii 

8. 

it 

10.42   5     11  .8 

-1  .8 

5 

10.5 

ii 

N. 

it 

10.48   5     54  .8 

-1  .3 

5 

58  .5 

iC 

8. 

it 

10.48    6     04.8 

-1  .8 

6 

08.0 

ii 

N. 

it 

10.44    5     21  .8    -1  .3 

5 

20.0 

it 

8. 

it 

10.44   5     51  .5    -1  .3 

5 

50  .2 

ii      • 

N. 

ii 

10.45    5     12.9    -1.4,5 

11.6 

it 

8. 

it 

10.45   4     59  .6-1  .4   4 

58.2 

ii 

N. 

it 

10.45   4     45  .0    -1  .4    4 

48  .6 

ii 

8. 

it 

10.46  4     48  .1    -1  .4   4 

46.7 

ii 

N. 

it 

10.47  5     80.8    -1  .4 

5 

29.4 

ii 

8. 

ti 

10.47   5     84.8  i  -1  .4 

5 

88  .4 

ii 

N. 

it 

10.48,5     24  .8    -1  .4 

5 

22.0 

ii 

8. 

it 

10.48   5     18.6    -1  .4    5 

17.2 

ii 

N. 

it 

10.49   5     06.6-1  .5   5 

05.1 

ii 

8. 

it 

10.49,5     05  .0    -1  .5,5 

03.5 

ii 

N. 

it 

10.491  4     54  .6    -1  .5   4 

58  .1 

i( 

8. 

ii 

10.50   5     46.2    -I  .5    5 

44  .7 

1                ii 

.8. 

it 

10.44    4     36  .7 

, -1  .8 

1 

4 

85  .4 

J.  A.  Fleming. 

'N. 

ii 

Table  VIII. 

Magnetic  Declinations  by  Surveyors. 

[Tbese  observations  were  made  with  care,  using  ordinary  compass  needle  belonging  to  Mr.  Brown^s 
transit  which  he  had  repeatedly  compared  with  Magnetometer  No.  18.] 


X<.. 


Station. 


3 


H 

3» 


Lonaconing 39«  88^.6  78®  59^.1 


TO    Coninna 39    16.6  79    22.6 


24    Oaklind 89    24.6  79    24.6 


Date. 


I 


8ept.  1 
Dec.  23 


8ept.  5 
Dec.  20 
Feb.  23 


I  -o^ 


08> 


OS  O  0) 


8.67  180  53^.6 
8.98  i3     52  .3 


8.68 
8.97 
9.15 


19  .1 
13  .5 
18  .1 


June  24  8.48 
Jan.  18  9.04 
June  18  '  9.45 


8  24  .4 
8  22  .2 
8     19  .8 


^ 

1 

3§ 

11 

I 

5  o 

11 

•-9 

1 

+  4>'.0 

8° 

57/ 

.6 

+  3  .1 

3 
~3" 

55 

.4 

Mean, 

56 

.5 

+  4  .0 

3 

28 

.1 

-1-3  .1 

3 

16 

.6 

-1-2  .0 

3 

20 

.7 

Mean, 

3 

20 

.1 

-1-4  .6 

3 

29 

.0 

-f  2  .9 

3 

25 

.1 

+  1  .6 

3 

21 

.4 

Mean, 

8 

25 

.2 

Observer. 


W.  M.  Brown. 
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Table  IX. 

RtcapitulatioH  of  all  valuer   of  the  magfietic  declinations  observed  in  Maryland  between  1896-1901, 
reduced  to  January  1,  1900,  and  arranged  alphabetically  according  to  county. 


No. 


71 

96 

83 

23 

28a 
131 
130 
129 
128 
127 
126 
125 
124 
123 
122 
121 
120 
119 
118 
117 
116 
115 
114 
113 
112 
111 

60 

30 

30a 

30b 

63 

32 

47 

47a 

56 

87 

48 

19 

97 

28 

28a 

28b 
132 
132a 

10 

86 

89 

88 

21 

2lA 
21 B 
27 
27a 
27b 


Station. 


County. 


2 

1 

5 


VVesternport Allegany 

|Paw  Paw *» 

Lonaconing " 

Cumberland ** 


Boundary  Line. 


'39  28. 
'39  32. 

««  39  33. 

39  39. 

39  40. 

'89  28. 
!39  28. 
'39  28. 
i39  29. 
|39  30. 
39  31. 
"39  31. 
'39  32. 
|39  33. 

Allegany-Garrett  jjQ  ^^ 

[39  35! 
89  37. 
39  37. 
39  38. 
39  39. 
39  40. 
39  41. 
39  42. 
39  42 
139  43 
38  45. 
'38  58. 
38  59. 

38  59. 
'39  05 
89  15 
139  24. 

39  24. 
39  25. 
|39  27. 
:89  29. 
,39  29. 
39  39. 
08  32. 
38  32. 

««  "  "       138  32. 

Denton,  S.  M Caroline ,38  53. 

I     "  N.  M »'         38  53, 

Rldgely »'         ]38  57. 

Sykesville Carroll 139  22. 

Taneytown "       139  89, 

Manchester »♦        |39  39, 

Westminster ''        39  34. 

I  *'  ♦»        39  34 

«♦  »'        |39  34, 

139  36. 
|39  36, 
139  36, 


Daniel's  Farm 

Mound  27 

"       26 

"       24 

•      "       23 

22 

»»       21 

19 

*♦        18 

**        15    

*«        14 

13 

10 

*»  9 

8 

'       »'  7 

I       '«  5 

'«  4 

Sampson  Rock 

Mound    2 

1 

Fair  Haven Anne  Arundel 

Annapolis *»  ** 


Webb "  «« 

Baltimore Baltimore. 

Towson »* 

!       It       i< 

Bradshaw »* 

Relstersto  wn " 

Hyde's 

CockeysvlUe " 

Parkton «» 

iPrlnce  Frederick Calvert  . . . 


'U 


I., 


Elkton Cecil 


.979  02.2 
.178  26.2 
.6  78  59.1 
.2  78  46.41 
.078  46.0 
,0  79  02.7, 
,879  04.0 
8  79  04.0 
779O8.3I 
179  03.0 
0  79  02.4' 
879  01.9 
879  01.3 

0  79  01.2 
779  00.1, 
178  59. 9^ 

7  78  59.5' 

8  78  58.5' 

9  78  58.2 
678  57.7 

3  78  57.3 
578  56.6 

2  78  56.11 

4  78  55.7, 
578  55.4 
4  78  54.8 
4  76  83.4 
9  76  29.1 

1  76  29.5 
176  29.5 

3  76  40.5 
976  34.9 
076  86.4 
076  36.4 

3  76  22.6 
8  76  50.0 
176  29.2 
176  38.6 
076  40.0, 

4  76  34.9 
4  76  34.9 
4  76  34.9 

3  75  52.0 
375  52.0 

4  75  52.6 
3  76  57.7 

5  77  10.7 

6  76  52.81 
6  76  59.7 
676  59.7 
676  59.7! 
5  75  49.5 
5  75  49.5 
5  75  49.5' 


Remarks. 


8  53.4 
4  12.4 

3  55.0 

4  12.4 
4  18.5 
8  15.6 
8  11.6 
8  44.6 

3  52.0 
8  58.0 
8  65.7 
8  55.8 

4  00.1 
4  00.9 
8  59. 1 
3  58.8 

3  67.8 

4  02.4 
4  07.9 
4  03.8 
4  04.4 
4  09.2 
4  08.6 
4  02.9 
4  11.0 

4  12.2 

5  30.7 
5  2.5.7 
5  29.4 
5  83.4 
5  m).7 
5  32.1 
5  59.4 
5  49.9 
5  26.7 
7  04.5 

5  52.7 

6  11.9 
6  00  7 
5  20.0 
5  22.9 
5  17.2 

5  .53.5 

6  03.0 

5  54.1 

6  25.9 

4  59.7 

5  36.6 
5  16.6 
4  43.6 

4  46.7 

5  21.6 
5  20.0 
5  .50.2 


North  Bank  Potomac. 
Field,  S.  R.  R.  Sta.,  [W.  Va. 
Near  Md.  Coal  Co's  Office. 
Camp  Hill. 

Mer.  L.,  S.  M.,  Poor  H. 
W.  Va.] 


Boundary  Line  AllegaDv  and 
Garrett  Counties.     [For 
further  information  see 
Report  on  Boundary  Line.] 


Hill  near  Steamboat  Landing. 
Nav.  Acad.,  near  Obs'y. 
Merid.  L.,  8.  M.    )    Nav. 

"         "    N.  M.  f  Acad. 
Near  Triang.  Sta. 
Fort  McHenry. 
Merld.  L.,  N.  Mon. 

**        "     8.     »» 
Col.  Taylor's  grounds. 
Near  Franklin  School. 
Garden  back  R.  R.  office. 
Cockey's  Lot. 
Hill,  w.  R.  R. 
,1896  Sta.,  C.  H. 
Merid.  L.,  S.  M.   1 
**    N.  M.  f 
Merld.  L.,  S.  Mon. 
I     **        "    N.     *» 
School  House. 
Field  near  Brick  School. 
Meier's  Academy. 
Lot  back  School  House. 
C.  H.  Lot ;  Loc.  Dis. 
Merld.  L.,  S.  M.  )  West.  Md. 

"     N.  M.  \       Col. 
High  School,  near  S.  M. 
Merld.  L.,  S.  M. 

♦'     N.  M.,  Loc.  DlB. 


C.  H. 
Square. 
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Table  IX. — Continued. 

Recapitulation  of  all  values  of  the  magnetic  declinationi  observed  xn  2i£aryland  betioeen  1896-1901, 

reduced  to  January  1,  1900,  and  arranged  alphabetically  according  to  county. 


I 


No. 


100 

101 

3 

44 

11 

20 

20a 

yo 


73 
74 

76 
77 

78 
79 
80 

SI 

82 

70 

IMa 

24 

95 

91 

92 

94 

93 

33 

29 

29a 

29b 

9> 

49 

3H 

50 

53 

54 


37b 

37j 

87k 

31 

3U 

31 B 

85 

57 

57a 

58 

9 
99 

1 

U 
42 


Station. 


County. 


1 


-2 


2 


Rising  Sun Cecil 

Calvert |    "      

La  Plata Charles 

Cambridge Dorchester 

Hurlock ;  »* 

PredericiL Fredericic  . . 


.  89  41.5|76  08.8 
.39  41.8175  57.7 
.;38  31.8  76  68.7 
.188  84.3,76  04.6 
.,38  38.0  75  52.7 
.39  24.777  24.8 
.89  25.077  24.6 


Libertytown  . 
iFairfax  Stone 


Camp  Fairfax 

Baclcbone  Mtn.    

Foley  Mtn 

Lower  Hill 

Snaggy  Mtn 

Taylor's  Hill 

Pike's  Hill,  East  .... 

"         «•       West 

Mason  and  Dixon  Line 

Corunna 

■Oaltland 


Garrett . 


Swanton »* 

McHenry " 

lAccident »» 

New  Germany j  *« 

GrantsTllle " 

,Belcamp Harford 

Belair I  " 


Hayre  de  Grace. 

Churchville 

Porest  Hill 

Thomas  Run  . . . 

Minefield 

Dublin 

Highland 

Cardiff 


89 
39 
39 
39 
39 
139 
[Western  Bound-|39 
ary  Line].  :39 
39 
89 
!S9 
|39 

Garrett |89 

39 
|39 
'39 
'39 
39 
89 
39 
89 
89 
89 
139 
89 


.39 
.89 
.j89 
.89 
.'39 
.|39 
.'39 
,39 
.39 


Ellicott  City Howard 


Lisbon '» 

tChestertown Kent 


I 


olchester |    "     

Massey '    »*     

Betterton |    *»      

Linden Montgomery . 

I    "         I 

Forest  Glen ,  **             . 

3 


29.077  13.9 
11.6  79  29.2 
11.779  29.2 
12.7|79  29.0 
14.179  29.2 
20.879  30.4 
21.9179  29.2 
29.1I79  29.2 
80.079  30.4 
84.7179  29.2 
88.9I79  80.4 
48.379  29.2 
16.6,79  22.6, 
24.5179  24.5 
24.6  79  24.6 
27.0J79  12.31 

33.4  79  21.2 
87.6  79  19.0 
87.9i79  07.2 
41.6179  09.1 
28.276  14.4 
81.9i76  20.8 
81.9  76  20.7 
31.9:76  20.7 
32.476  05.1 
88.676  15.1 
84.9176  22.9 
85.4|76  16.9 
89.276  22.8, 
89.1176  15.7 
40.576  22.1' 

48.8  76  20.1 
43.276  20.1 
48.276  20.1 
42.6  76  19.0 
16.2  76  48.2 
16.2  76  48.2 
16.2  76  48.2 
20.177  04.1 
13.0|76  05.0 

12.9  76  04.0, 
12.9  76  14.8 

18.5  75  48.5 
21.976  08.9 
00.577  08.1 
00.7,77  03.1; 
00.8  77  08.2| 


OS 

o      / 

6  10.4 
5  27.6 

4  46.8 

5  82.1 

5  84.7 
4  51.9 
4  50.7 

4  49.1 
3  16.4 
8  12.4 
8  18.0 
8  14.0 
8  22.8 
8  28.5 

3  44.0 
8  88.5 
8  47.0 
8  47.1 
8  54.1 
8  22.6 
8  28.8 
8  24.2 
8  88.8 
8  88.0 
8  46.5 

4  00.7 

4  00.1 

6  15.1 

5  50.3 

4  45.1 

5  09.0 
5  26.0 
5  51.2 
5  38.9 
5  45.8 

7  01.6 
10  08.8 

5  41.1 
4  35.8 

8  48.4 

7  35.6 

6  59.0 

4  58.9 

5  11.5 
4  58.2 

4  48.7 

5  57.8 
5  54.8 

5  44.9 

6  34.8 
4  05.5 

8  88.3 
8  48.8 
8  46.8 


Remarks. 


H.  J.  Briscoe's  Field. 

School  Lot. 

^Meridian  Line. 

Merid.  L.,  8.  E.  Mon. 

School  '« 

iDeaf  and  Dumb  Asylum. 

Merid.  L.,  C.  H.  Lot  ) 

Possible  Local  Dist.  f 

Near  Liberty  Hotel. 

At  the  Stone. 

'463  feet  North  Sta.  72. 

Flynn's  Farm. 

JMichler  Mon. 

Near  Brookside,  W.  Va. 

Near  L.  A.  B.  Mou. 

Near  Michler  Mou. 

Near  Merid.  Sta. 

Near  Michler  Mon. 

|North  end  of  Clearing. 

278  feet  north  Michler  Mon. 

M.  L.,  N.  Mon.,  '97  and  1900. 

Merid.  L.,  S.  Mon. 

(School  Lot. 

'W.  H.  Lohr's  Garden. 

School  Lot. 

I     it         (( 

Otto's  Farm. 
It  tt 

jWalsh  Farm. 

|Eagle  Hotel  )  Region 

Dallam  Lot  V  Local 

Merid.  L.,  N.  E.  M.    )  Dist. 

Light  House. 

Garden,  Forwood's  Hotel. 

Tucker's  Lot. 

Maj.  Caldwell's  Farm. 

I  I  Loc.  Dist.     Not  to  be  used. 

IpieldS.  Presby.  Ch. 

|1896  Sta.  ^   i>.„i«« 

'Bound.  Stone  I   ?^«'°'' 

School  Lot 

Peerless  Slate  Q. 

School  Lot. 

iMerid.  L.,  S.  M.    )  Patapsco 

'     "        *•    N.  M.    f  Institute. 

School  Lot. 

Merid.  L.,  N.  E.  &  S.  W.  Mon's. 

College  Campus. 

Race  Track. 

Near  School  House. 

Hill  W.  Betterton  Hotel. 

Base  Station. 

Auxiliary  Station. 

iLot  front  Cath.  Church. 


Local 
Dist. 
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Table  IX Concluded. 

Recapitulation  of  all  valuen  of  the  magnetic  declinations  obserfed  in  Maryland  hetveen  189t>- 
reduced  to  January  1,  1900,  and  arranged  alphabetically  according'^to  county. 


1901, 


No. 

Station. 

1 

County. 

C            %       1 

•C                   3          1 
0        /            o        ■ 

39  04.8  77  20.6 
39  04.3  77  20.7 
39  05.0  77  09.21 
89  05.0  77  09.0 
39  05.8  77  12.5 
39  07.2  77  15.4! 
39  07.2  77  09.51 
39  08.177  11.2 
89  08.2  77  12.5 
39  08.2  77  12.5 
39  08.2  77  12.5. 
39  08.2  77  12.5 
89  08.5  77  08. G 
39  09.6  77  15.1 
39  7.0.7  77  14.2 
39  11.477  11.6 
39  09.8  77  09.8i 
39  13.577  25.2, 
89  13.7  77  03.5, 
39  17.477  12.5 
38  44.0  76  50,51 
88  44.176  50.5' 
38  44.3  76  51.01 
88  49.076  45.2 
38  49.0  76  45.21 

38  49.0  76  45.2' 

88  53.9  76  22.0; 

39  02.5  76  03.71 

89  04.0  76  04.0 

37  59.5  75  49.9 

38  12.4  75  42.5 
38  12  4  75  42.51 
38  12.4  75  42.5 
88  17  4  76  38  l' 

Declin- 
ation Jan. 
1.1900. 

(West.) 

i 

67 
67a 

Seneca 

u                                  ... 

. .  Montgomery 

o 

2  38.2  '97Sta.,  J.  West's  Field. 
2  32.7    99  Sta.,  H.     «»            „ 

62 
62a 

Rockville 

(i 

41 

5  32.1  Field  back  C.  H. 

5  44.7  Merld.  L.,  S.  Mod.,  Academv. 

108 
109 
107 

Hunting  Hill 

Quince  Orchard  . . . 
Derwood 

it 

it 

6  09.9  I.  B.  Ward's  Field. 

4  16.5  J.  T.  Higden's  Field. 

8  23.9  W.  W.  Stewtrt'B  Property. 

5  18.6  T.  I.  Fulk's  Garden. 
5  44.0    )  Ditierent  Stations 
5  56.0    >  near  Latitude 

84 
84a 

Galthersbur^ 

ii 

84b 

li 

tt 

84c 

n                          ,  . 

ii 

5  28.2    \  Observatory. 

6  25.9  Magnetic  House. 

6  88.8  T.  F.  Cashell's  House. 
0  50.2  Warlng's  Field. 

4  51.1  J.  T.  Buxton's  Proi)erty. 
6  04.4  Trundle's  Field. 

6  10.8  B.  R.  Codwise's  Field. 
2  32.2  Dickerson  Farm. 

5  45.4  Lot  back  Water's  Store. 
4  12.2  Dr.  Lansdale's  Lot. 

84d 

^^ 

ti 

106 
102 
103 

Kedland 

Waring 

Middlebrook 

it 
tk 

104 

105 
26a 
40 
41 

CroM  Roads,  I 

II.... 

Dickerson 

Unity 

Damasrus 

it 
.  .  .                     it 

ti 
ti 

110b 
110a 

Cheltenham 

. .  Prince  George's  . . . 

it             it 

5  02.5  Magnetic  Observatorj-. 
5  05  1  Mean  Sta's  IV    V    VI    VII 

110 

(i 

it             tt 

4  58.2  Mean  Sta's  I,  II,  III 

2 

2a 
2b 
64 

8 
8a 

Upper  Marlboro  . . . 

It            ti 

It            i( 

Kent  I.,8.  B 

Centerville 

.  .      tt             it 

it                     it 
.  .          ti                     tt 

..Queen  Anne's 

tt           ii 

tt           it 

6  08.9  C.  H.  Lot. 

5  05.1  Merld.  L.,  S.  M. 

5  03.5       "        "     N.  M. 

5  28.8  Price  Farm. 

6  01.3  1896  Sta.,  Boy's  Academy. 
6  01.7  Merld.  Line,  E   S   E    Mon. 
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Crisfield 

. .  Somerset 

4  58.6  Near  Academy. 

5  14.1  1896  Sta.,  High  School. 

5  15.8  Merld.  Line,  S.  M.   )  High 
5  10.5       **          '*      N.  M.  f  School. 
4  53  1  1896  Station    C    H 

16 
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t«            t»     
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5 
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tt 
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59 
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45 
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Easton 

it 
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7a 

It 
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7b 

tt 
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68 

Maryland  Heights  . . 

ii              ii 
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ti 
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tt 

Washington 

4  81  3  Summit  near  old  Fort 

68a 

it 

4  21.7  Hughes  Farm. 

4  43.9  Academy. 

4  35.4  Merld.  L.,  N.  M.,  Alms  H. 

4  32.2  Brosius'  Field. 

5  25  5  '('    H    Lot  •  Lor    Dist 

22 

tt 

39  88.4  77  42.8 
89  ,88. 177  44. 9| 
39  41.678  10.3 
88  22.0  75  38.0i 
38  22.4  75  38.2 
38  28.8  75  26.6' 
38  04.8  75  33.8 
38  10.5  75  28.8, 
38  10.175  23.8 
88  10.175  23.8, 
88  19.975  18.3 
88  20  0  75  05  8 

22a 

69 

17 

it 
. .  Wicomico   . . 

17a 

tt 

5  18  9  Merld    Line    N    and  S 

18 
15 

Parsonsburg 

Pocomoke  City 

Snow  Hill 

^  ^'       tt 
Worcester 

5  82.7  Lot  South  B.  C.  A.  R.  R.  Sta. 
5  21  6 

14 

it 

5  13  6  C    H     Local  Diat 

14a 

tt        if 

tt 

5  22.4  Merld.  L.,  S.  M.  )  Race 
5  22.6;     "        *»    N.  M.  (Track. 
5  35.1  Buckingham  H.  S. 
5  37.3  Life  Saving  Sta. 

14b 

1                   
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it 

13 

Berlin 

it 
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SECOND   REPORT   ON   MAGNETIC    WORK   IN    MARYLAND 


The  following  addltiODal  data  for  determiDing  the  amount  of  change  in  the  magnetic  declination 
from  year  to  year  has  been  secured  since  the  publication  of  the  First  Report  and  is  g-iven  here,  in 
tabular  form,  for  future  use. 

Table  XI. 

Additional  secular  variation  data  of  the  magnetic  declination. 
[The  stations  were  in  no  case  precisely  identical.] 


Station. 


Loneri- 

tucie    '    Date, 
West  of|  Year  and 
Green-  .Decimal, 
wich. 


Magrnetlc 
Declina- 
tion. 


Remarks. 


Chesapeake  Bay  be- 
low  mouth    of  I  I 
Potomac    37055'     76n0' 

Chesapeake  Bay j 

mouth  of   Patux-  1 

ent I  38  30  ,  76  20 

Ocean  City 38  20. 0|  75  05.8 

I      I 
Oxford ;  38  41.4  76  10.5 

I 


1732 


1733 
1853. 
1896. 


1707.5 


4058'  W 


4  47    W 
2  33.0  W 

5  27.5  W 

5  04.0  W 


1856. 
1897. 


3  41.3  W 
5  38.9       I 


Walter  lloxtou,  on  three  voyages  from 
London  to  Maryland.  See  Hansieen's 
Magnetismus  der  Erde,  Christiania, 
1819,  Tafel  III,  p.  57.  The  latitudes 
and  longitudes  have  been  approxi- 
mately assigned  by  me.     L.  A.  B. 

J.  E.  Uilgard,  1st  Rep.  p.  490,  station 
Davis,  in  latitude  38°  30 .4  and  longi- 
tude 750  06'.4 

Observed  by  L.  A.  Bauer  as  follows : 
Plat  of  Oxford  1707  gives  magnetic 
bearings  of  certain  streets.'  Selecting 
the  two  best  preserved  street  lines, 
their  true  directions  were  determined 
by  observations  on  the  sun  June  25, 
1807.  Thus  for  Tilghman  Street  the 
true  bearing  was  found  to  be,  66°  36  .0 
E  of  N  whereas  the  magnetic  bearing 
in  1707  was,  71°  E  of  N,  hence  (a) 
magnetic  declination  In  1707,  4°  24' 
W.  For  Morri*  Street  the  true  bear- 
ing was,  22°  44' .8  E  of  S  and  the 
magnetic  bearing  in  1707,  17°  E  of 
S,  hence  (b)  magnetic  declination  in 
1707,  5045'  W.  Adopting  the  mean  of 
(a)  and  (b),  the  magnetic  declination 
for  1707.5  is  5004'  W\ 

C.  A.  Schott,  First  Report,  p.  490. 

L.  A.  Bauer,  Second  Report  Table  II, 
Station  59. 


^The  following  magnetic  bearings  are  taken  from  •*  A  Piatt  of  the  Town  and  Port  of  Oxford 
Surveyed  in  1707  by  Wm.  Turbitt"  belonging  to  the  town  of  Oxford  and  brought  to  my  attention 
by  R.  n.  Bain,  C.  E.,  Easton.  The  map,  which  is  on  sheepskin,  was  inspected  in  the  office  of 
Col.  Os.  Tilghman,  Easton,  June  25,   1897.     Magnetic  Bearing  (1707) 

1st  Street,  now  Morris  Street S  17  E. 

[Leads  down  to  Steamboat  wharf  past  Todd's  Hotel.  In  front  of  Hotel 
street  bends,  bearing  given  applies  to  street  above,  hence  my  astronomical 
observations  were  made  at  the  corner  of  Morris  and  Tilghman  streets.] 

2nd  Street  (paralled  to  Morris  Street) S  17  E. 

Intersecting  Streets : 

Market    \ 

Strand     I    old  names N  17  E. 

Bach        J 

I  Tilghman  is  one  of  these  streets.] 
The  azimuth  observations  were  made  at  the  corner  of  Morris  and  Tilghman  Streets.     The  ofifsets 
on  the  streets  in  order  to  get  the  middle  of  street  were  measured  on  both  sides  by  Mr.  R.  H.  Bain 
and  as  long  a  line  as  possible  secured.     Impending  shower  interrupted  further  work. 

L.  A.  B. 
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Table  XI — Concluded. 
Additional  hecular  ttariation  data  of  the  magnetic  declination, 
[The  stations  were  in  no  case  precisely  identical.] 


Station. 


Lati- 
tude. 


Chestcrtown 39  12.9 


I  Longri- 
tude. 
West  of 
Green- 
wich. 

76  04.0 


Date,       Mag-netic 


Year,  and 
Decimal. 


DecUnar 
tion. 


Kent  I.  8.  B 

Webb 


38  53.9 

39  05.8 

39  17.8 

I 

Maryland  Heights.  J  39  20.4 


Baltimore. 


Havre  de  Grace. 


Western  Boundary 
of  Maryland 


39  32.4 
39  36.7 


1702 
1897.41 


5  06.0   W 
5  47.0  W 


76  22.0    1845.42  2  24.3  W 

1897.55  5  21.4  W 

76  40.5    1860.89  2  07.9  W 

1868.73  2  55.6  W 

1897.54  5  02.3  W 

76  37.0 

77  43.0   1870.82  2  56.0  W 

1897.57  4  31.3  W 

76  05.1    1847.6112  13.7  W 

!  1899.47'  5  24.4  W 

79  29.2   1860.5     1  23.0  W 
1897.77  3  42.4  W, 


Remarks. 


Obtained  by  L.  A.  Bauer  by  determining 
on  June  1,  1897  the  astronomical  di- 
rection of  main  street  laid  out  in  1702 
to  run  magnetically  northwest  and 
southeast.  The  data  gave  for  the 
magnetic  declination  in  1702: 

(a)  50  30'  weight  3 

(b)  3  65  "1 

(c)  5  05  "2 

T.  J.  Lee,  First  Report,  p.  490. 

L.  A.  Bauer,  Second  Report,  p.  34. 

6.  W.  Dean,  C.  «fc  G.  8.  Archives. 

C.  O.  Boutelle,  First  Rep.  p.  490. 

L.  A.  Bauer,  Second  Report,  p.  32. 

No  additional  data.     See  First  Report, 

p.  478. 
C.  O.  Boutelle,  First  Report,  p.  490. 
L.  A.  Bauer,  Second  Report,  p.  32. 
T.  J.  Lee,  First  Report,  p.  490(8usq.  Lt.) 
L.  A.  Bauer,  Second  Report,  Table  IV, 

Station  98. 
J.  de  la  Camp,  mean  of  9  stations,  with 

small  Schmalkalder  compass.  < 
L.    A.    Bauer,   combining  stations  Nos. 

78,  80  and  82,  Table  HI. 


*  Magnetic  Declinations  Obnerved  in  July,  1860  along  the  Miehler  Meridian  Line. 

These  readings  were  made  presumably  by  the  surveyor  John  de  la  Camp  who  cites  them  in  his 
printed  pamphlet  addressed  to  the  Senate  of  West  Virginia  in  February,  1868.  They  were  made 
on  the  line  and  doubtless  with  the  Schmalkalder  compass  in  the  outfit  of  the  surveying  party. 
Xo  eHdtnee  ran  be  had  as  to  the  correctness  of  the  pointings  or  as  to  the  error  of  the  compass.  The  lati- 
tudes and  longitudes  were  assigned  with  the  aid  of  the  distances  given  in  the  last  column. 


Location. 


I  Magnetic   ,  Distance  from 
Latitude.  I  Longitude..     Decli-      |  Fairfax  Stone, 
I  I    natii)n.  miles. 


r 


39°19M 
39  33  .4 
39  34  .8 
39  39  .2 


NearChisholm's  Mill 

Near  Cranesville 

On  Fikc's  Hill 

5  miles  north  of  Fike's  Hill 

5  miles  south  of  Pennsylvania  line 39  38  .9 

4  miles  south  of  Pennsylvania  line |  39  39  .8 

3  miles  south  of  Pennsylvania  line 39  40  . 7 

-J  miles  south  of  Pennsylvania  line 1  39  41  .1 

Dixonline '3948.3 


Intersecting   with 


Mason  and 
Mean . . . 


790  29'.  2 
79  29  .2 
79  29  .2 
79  29  .2 
79  29  .2 
79  29  .2 
79  29  .2 
79  29  .2 
70  29  .2 


1»00'  W 


25 
10 
16 
32 
30 
30 
35 
80 


8.6 
26.0 
26.6 
31.6 
31.3 
32.3 
38.3 
38.8 
36.3 


39  86  .7  I  79  29  .2  '     1   28.0 
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MAP  OF  THE  LINES  OF  EQUAL  MAGNETIC  DECLINATION  FOB 
JANUARY  1,  1900. 

[Plate  II.] 

The  present  map  supersedes  the  preliminary  one  published  in  the 
First  Report  and  is  based  on  all  observations  up  to  the  present  time — 
about  three  times  as  many  as  for  the  first  publication.  The  lines 
have  been  drawn  again  with  a  free  hand  to  conform  as  nearly  as 
possible  with  the  observed  values  of  the  magnetic  declination. 

As  was  to  be  expected,  in  the  region  of  uniform  distribution,  viz., 
in  the  southern,  southeastern  and  western  parts  of  Maryland,  the 
preliminary  lines  required  scarcely  any  modification,  even  where  the 
number  of  the  stations  has  been  greatly  increased,  as  was  the  case  in 
western  Maryland.  In  the  central  and  northeastern  parts,  however, 
the  greatly  increased  number  of  stations  necessitated  material 
changes.  Even  now,  owing  to  the  greatly  disturbed  character  of  the 
distribution  of  the  earth's  magnetism  in  this  region,  it  should  not  be 
understood  that  the  present  lines  represent  the  actual  facts  in  every 
particular.  They  serve,  however,  to  point  out  the  extent  and  gen- 
eral character  of  the  disturbances. 

The  pronounced  disturbance  in  the  vicinity  of  Gaithersburg  re- 
vealed itself  when  members  of  the  Coast  and  Geodetic  Survey  made 
observations  in  various  localities,  near  Washington,  for  the  purpose 
of  determining  the  most  suitable  site  for  a  Magnetic  Observatory. 
Plate  ni  exhibits,  on  a  larger  scale,  the  isogonics,  or  lines  of 
equal  magnetic  declination,  for  this  locality.  Gaithersburg  appears 
to  be  right  in  the  midst  of  the  disturbance,  the  extreme  values  of  the 
magnetic  elements  occurring  on  either  side;  thus  at  Waring,  about 
3  miles  northwest,  the  declination  is  0°50/2  W.  the  dip,  71°45.'6, 
the  horizontal  intensity  0.1880  e.  g.  s.  units,  and  at  Derwood,  about 
three  miles  southeast,  the  declination  is  8°23/9  W,  the  dip,  70°16.'5 
and  the  horizontal  intensity,  0.2038. 

A  mathematical  analysis  of  the  forces  producing  the  disturbances 
in  this  locality  traces  their  source  to  parallel  ridges  running  approxi- 
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mately  in  a  northeast  and  southwest  direction,  and  as  this  direction 
agrees  with  that  of  the  serpentine  beds,  as  mapped  by  the  geologists, 
the  inference  would  be  that  these  beds,  as  in  the  northeastern  part 
of  Maryland,  are  the  cause  of  the  magnetic  disturbances. 

For  an  account  of  the  change  in  the  distribution  of  the  magnetic 
declination  with  the  lapse  of  time,  the  reader  is  referred  to  pages 
494-497  of  the  First  Report  where  there  is  given  an  approximate 
representation  of  the  distribution  for  the  years  1700  and  1800. 

As  already  stated,  the  magnetic  declination  is  at  present  increasing 
at  the  rate  of  5'  per  year. 


Descriptions  of  Magnetic  Stations  in  Maryland. 

MAONETIO   stations    IN   MARYLAND    BETWEEN    1896    AND    1901. 

The  arrangement  of  the  stations  is  alphabetical.  The  number 
indicates  the  general  order  in  which  the  stations  were  occupied,  and 
at  the  same  time  serves  as  a  brief  method  of  designating  the  various 
stations.  When  an  additional  station  was  obtained  in  the  same  town 
or  locality  a  capital  letter  is  attached  to  the  number. 

All  the  stations  were  temporarily  marked  at  the  time  of  observation 
by  wooden  stubs  with  brass  nails  or  screws  in  their  tops.  These  stubs 
were  left  in  the  ground.  No  money  was  available,  except  when 
meridian  lines  were  'established,  for  marking  the  stations  more  per- 
manently, nor  was  it  particularly  advisable,  except  in  a  few  cases, 
to  spend  any  great  amount  of  time  or  money  in  this  way.  The  de- 
scriptions below  will,  in  general,  suffice  for  future  observations  at 
the  identical  station  and  they  include  all  stations  obtained  from  the 
beginning  of  the  magnetic  survey  in  1896  to  1901.  At  a  few  of 
the  stations  no  declinations  were  observed  for  various  reasons. 

92.  Accident,  Garbett  County,  1899. — ^In  the  south  corner  of  school  lot 
opposite  Bellevue  Hotel.  Marked  by  a  stake  which  is  62.9  feet  from  east 
corner  of  frame  school  house  and  93.7  feet  from  west  corner. 

30.  Aknapoi^is,  Awira  Abitwdbl  County,  1896. — On  the  Naval  Academy 
grounds,  in  the  open  area  near  the  Observatory;  45  paces  west-northwest 
of  Observatory  and  62  paces  northeast  of  Herndon  Monument.     Site  was 
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chosen  by  Professor  Terry,  in  charge  of  the  Physical  Department  of  the 
Academy. 

30a  and  B.  Annapolis,  Anne  Abundel  County,  1900.  Observations  were 
made  over  both  ends  of  the  meridian  line  located  on  the  Naval  Academy 
g7*ounds  in  the  large  open  space  south  of  the  Naval  Cemetery.  The  North 
stone  is  93  feet  from  the  Cemetery  Road,  190  feet  from  the  Severn  County 
Road  and  about  300  feet  from  the  south  stone. 

32.  Baltimore,  Fobt  McHenby. — ^The  description  furnished  by  the  Coast 
and  Geodetic  Survey  of  their  station  occupied  in  1895  by  J.  B.  Baylor, 
Assistant,  is  as  follows:  New  station  selected  is  in  the  large  open  space 
in  the  extreme  eastern  part  of  the  Fort  next  to  the  outer  sea-wall;  16l^ 
yards  from  the  outer  sea-wall  and  13  yards  from  a  locust  tree,  and  is 
marked  by  a  substantial  locust  post  with  a  copper  tack  in  it,  and  sunk 
flush  with  ground.  Site  is  quite  free  of  artificial  disturbing  influences, 
such  as  pipes,  ordinance  materials,  etc. 

The  Magnetic  Survey  station,  1896,  was  placed  as  near  as  possible  to 
above  station.  The  locust  post  could  not  be  found,  but  with  the  aid  of 
the  orderly  who  had  assisted  Mr.  Baylor,  it  was  possible  to  locate  within 
a  few  feet  of  Mr.  Baylor's  station. 

[The  former  C.  and  G.  S.  station  of  1877  and  1885  in  another  part  of  the 
grounds  had  to  be  abandoned  on  account  of  proximity  of  electric  cars. 
The  commander  of  the  Fort  states  that  there  was  a  bed  of  iron  below  the 
grounds  of  the  Fort.] 

66.  Bay  Ridge,  Anne  Arundel  County,  1897. — In  the  field  south  of  sum- 
mer resort.    Only  dip  observations  were  made. 

29.  Belair,  Harford  County,  1896.— In  the  garden  back  of  Rouse  House, 
known  later  as  Eagle  Hotel;  110  paces  back  of  the  house,  41  paces  north 
of  south  barbed-wire  fence  and  34  paces  west  of  east  fence  at  a  point 
where  stands  a  small  willow  tree.  Site  appears  to  be  free  from  any  arti- 
ficial disturbing  infiuence. 

29a  and  B.  Belaib,  Harford  County,  1897. — When  establishing  a  true 
northeast  and  southwest  line,  observations  were  made  at  various  points 
in  the  vicinity  of  the  court-house;  station  29b  is  over  the  Northeast  monu- 
ment and  is  subject  to  artificial  local  disturbance.  The  1896  station  back 
of  the  hotel  was  also  reoccupied  and  a  new  station,  29a,  established  in 
the  Dallam  lot,  back  of  the  jail.  Belair  is  in  ilie  midst  of  great  regional 
disturbances  and  a  small  change  in  the  position  of  the  station  will  pro- 
duce large  changes  in  the  magnetic  elements.  Compare,  e.  g,^  the  declina- 
tions for  29  and  29a,  two  stations  not  over  one-quarter  of  a  mile  apart. 

33.  Belcamp,  Harford  County,  1896. — On  the  farm  belonging  to  Mr. 
James  Walsh  and  occupied  at  present  by  Mr.  E.  J.  Cottle,  about  400  feet 
back  of  railroad  station,  34  paces  west  of  first  locust  tree,  25  paces  south 
of  wild  cherry  tree. 

13.  Berlin,  Worcester  County,  1S9G. — In  the  northwest  corner  of  Buck- 
ingham High  School  grounds;   61.2  feet  from  the  northwest  corner  of  the 
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frame  building  and  21.8  feet  (at  right  angles)  from  the  fence  in  the  rear 
of  grounds. 

99.  Betterton,  Kent  County,  1899. — Station  is  on  the  hill  west  of  Bet- 
terton  Hotel  o^Tied  by  Mr.  John  Henry  Crew.  Precise  spot  is  in  line  with 
chestnut  tree,  on  the  northeast  side  of  the  hill,  and  the  northeast  corner 
of  Mr.  Crew's  house,  about  %  of  the  way  from  said  tree.  Point  is  marked 
by  a  w^ooden  peg. 

56.  Bradbhaw,  Baltimore  County,  1897. — On  the  grounds  of  Col.  Taylor, 
east  of  the  Baltimore  and  Ohio  station,  25  paces  south-southeast  of  locust 
tree. 

4.  Brandywine,  Prince  George's  County,  1896. — In  the  woods  about  100 
yards  east  of  railroad  station.     Dip  only  obseryed.    Soil,  sandy. 

101.  Calvert,  Cecil  County,  1899. — Station  is  near  the  southeastern  cor- 
ner of  school  lot,  about  in  line  with  the  eastern  edge  of  school  and  16 
paces  north  of  large  oak. 

44.  Cambridge,  Dorchester  County,  1897. — In  the  grounds  on  the  south 
side  of  the  court-house,  over  the  Southeast  monument  of  the  true  north- 
west-southeast line  established  in  1897.  This  monument  owing  to  the 
nature  of  the  soil  and  of  the  surroundings  had  to  be  placed  on  the  grounds 
adjacent  to  the  court-house  lot  and  owned  by  Mr.  James  Wallace.  Water 
was  struck  about  three  feet  below  the  surface.  This  monument  is  a  gran- 
ite post,  7x7  inches  square  and  41/2  feet  long,  projecting  about  8  inches 
above  the  ground  and  having  in  its  center  a  brass  bolt  with  a  cross  cut  in 
to  mark  the  northwest-southeast  line.  The  Northwest  monument  is  a 
similar  pillar  and  is  fully  350  feet  away.  There  may  be  a  slight  local  dis- 
turbance near  the  latter  owing  to  vicinity  of  court-house.  The  Southwest 
monument  is  doubtless  free  from  local  attraction,  near  the  jail,  however, 
a  decided  local  disturbing  influence  makes  itself  felt. 

37.  Cardiff,  Harford  County,  1896. — In  the  open  lot  about  100  yards 
southeast  of  railroad  station;  32  paces  from  the  white  wooden  fence  and 
8  paces  from  wire  fence. 

37A-K.  Cardiff,  Harford  County,  1897. — Region  of  serpentine  quarries. 
In  1897,  11  additional  stations  in  this  vicinity  were  occupied  for  the  pur- 
pose of  mapping  the  disturbed  area.  At  most  of  the  additional  stations 
simply  the  dip  was  observed. 

37a.  Was  in  the  baseball  field  southwest  of  the  station  near  the 
Slate  Ridge  church. 

37b.  On  mine  hill  (serpentine  rocks)  about  27  feet  west  of  State 
Boimdary  Stone  (date  1774). 

37c.  In  South  Delta.  Over  a  quartz  boulder  in  Wra.  Ramsey's  field 
and  west  of  the  railroad  track  about  400  feet. 

37d.  Dip  circle  placed  directly  on  the  serpentine  rocks  of  quarry 
opposite  railroad  station. 
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37e.  On  the  hill  east  of  track,  near  slate  quarry. 

37p.  About  one-quarter  of  a  mile  west  of  railroad  station  and  near 
the  Pennsylvania  line. 

37o.  At  Whiteford  PostofBce.  On  top  of  Mr.  Whitcford's  serpen- 
tine qarry.  According"  to  Mr.  C.  Whiteford,  surveyor,  the  slate  ridge 
runs  about  south  50®  30'  west  and  the  serpentine  rocks  about  parallel 
to  the  slate  ridge. 

37h.  On  the  property  of  Caroline  Flaherty  about  one-quarter  of  a 
mile  north-northeast  of  station  37g. 

37i.  At  Cambria  and  about  one  mile  south  of  station.  Hole  nearby 
from  which  iron  ore  was  obtained  and  which  shows  the  contact  of 
slate  and  sandstones. 

37j.  Cardiff  schoolhouse  lot.  The  station  is  in  the  back  lot  and  is 
marked  by  a  hole  cut  in  the  largest  gray  stone  sticking  out  of  the 
ground. 

37k.  On  the  property  of  the  Peerless  Slate  Quarry,  about  one  mile 
east  of  CardifF. 

8.  Centebville,  Queen  Anne's  Coidnty,  1896. — In  the  grounds  of  the 
Centerville  Academy  for  boys,  about  one-eighth  of  a  mile  east  of  court- 
house; 62  feet  south  of  south  corner  of  Academy  and  44  feet  west  of 
young  sycamore  tree.    Soil,  sand  and  clay. 

8a.  CENTEBViLiiE,  QcTEHN  Anne*8  County,  1897. — ^Whcn  establishing  a  true 
west-northwest  and  east-southeast  line  in  1897,  the  station  of  1896  was 
reoccupied.  Station  8a  is  over  the  East-southeast  monument  and  is  sub- 
ject to  artificial  local  disturbance. 

110  and  110a.  Cheltenham,  Pbincb  Geobob*b  Coxtnty,  1899. — ^I.  On  the 
grounds  of  the  Reform  School  about  50  feet  due  north  of  farm  house; 
II.  On  the  grounds  of  the  Reform  School  about  226  paces  west  of  the  old 
Hospital  and  about  1314  feet  south-southwest  of  I;  III.  On  the  grounds 
of  the  Reform  School  about  1641  feet  southwest  of  I  and  about  985  feet 
west-northwest  of  II;  IV.  About  1  mile  magnetically  north  of  the  Re- 
form School  on  the  property  of  the  Barbour  heirs,  at  present  occupied  by 
Mr.  Harrison;  V.  About  IV3  mile  magnetically  south  of  the  Reform  School 
on  the  property  of  Mr.  Wm.  Saccer,  at  present  occupied  by  Mr.  F.  Pea- 
cock; VI.  About  li/g  mile  magnetically  west  of  Reform  School,  in  the 
third  meadow  from  Mr.  Hill's  house;  VII.  About  1  mile  magnetically  east 
of  Reform  School  in  Mr.  E.  G.  Ellis'  field. 

110b.  Cheltenham,  Prince  George's  County,  1901. — ^At  the  U.  8.  Coast 
and  Geodetic  Survey  Magnetic  Observatory. 

67  and  57a.  Chestertown,  Kent  County,  1897. — A  true  northeast-south- 
west line  was  marked  permanently  in  1897  on  the  grounds  of  the  court- 
house. As  there  exists  at  this  place  a  small  artificial  local  attraction 
another  station  (57a),  in  the  grounds  of  Washington  College  was  occu- 
pied in  order  to  obtain  the  corrections  for  the  court-house  station;  67a  is 
the  magnetic  station  adopted. 
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49.  Churchvillk,  Habford  County,  1897. — In  the  orchard  back  of 
Churchville  hotel  owned  by  Laurence  Forwood  and  between  the  first  two 
*Pple  trees. 

19.  CocKEYSViLLic,  BALTIMORE  CouNTY,  1896. — On  Mr.  Cockcy's  property, 
*  large,  open  lot  on  right  of  road  near  stone  bridge.  Station  is  about  500 
leet  West  of  road  and  25  feet  east  of  a  clump  of  three  willow  trees. 

^  ^®-  CoRUNiTA,  Garrett  County,  1897  and  1900. — On  Mr.  W.  McCulloh 
^^Ti's  estate  south  of  Oakland.  Precise  point  was  over  the  North  monu- 
^^  of  the  meridian  line  established  by  L.  A.  Bauer  in  1897. 

35.  Creswell,  Harford  Couitty,  1896. — ^About  half-way  between  Creswell 
and  Fountain  Green  on  the  road  to  Belair,  about  one-sixth  of  a  mile  from 
Winchester  crossing  on  a  small  triangular  plat  opposite  Mr.  W.  H. 
Michael's  place;  about  four  miles  from  Belair.    Only  dip  was  observed. 

44.  CiusFiELD,  Sohers&t  County,  1896. — ^In  the  large,  open  lot  west  of  the 

Academy  on  12th  and Street;  60  paces  from  southwest  corner  of 

Academy  (a  frame  building)  in  a  line  with  rear  side  of  Academy. 

101.  Cross  Roads  I,  Montgomery  County,  1899. — ^The  station  is  in  a  wheat 
field  belonging  to  Mr.  Trundle  and  occupied  by  Mr.  E.  L.  Hain,  84  paces 
from  nearest  corner  of  tobacco  house  and  48  paces  from  road.  Tobacco 
house  is  330  paces  from  creek. 

106.  Cross  Roads  II,  Montgomery  County,  1899. — The  station  is  located 
in  a  large  open  field  belonging  to  Mr.  B.  R.  Codwise,  39  paces  from  road 
and  195  paces  south  by  southwest  of  a  tree  near  center  of  field. 

23.  CuMRERLAND,  Alleoany  County,  1896. — ^In  the  large,  open  area  on 
Camp  Hill,  north  of  Rose  Hill  Cemetery  and  south  of  Wills  Creek.  To  find 
station,  go  75  paces  along  the  north  iron  fence  of  cemetery,  starting  from 
northeast  corner,  then  75  paces  at  right  angles  towards  Wills  Creek.  Ac- 
cording to  town  map,  this  area  is  subdivided  into  lots  and  streets,  but 
no  sig^  of  the  latter  on  the  ground  at  present.  Station  may  have  been 
between  Sedg^wick  and  Niagara  Streets.  According  to  the  map  it  is  about 
4667  feet  due  west  of  middle  point  of  Decatur  Street,  on  which  Mosman's 
astronomical  and  magnetic  stations  of  1864  were  located.  Station  is  also 
about  2744  feet  west  of  court-house  and  about  1280  feet  north,  and  may 
possibly  be  over  a  cement  mine.  Site  was  selected  in  the  absence  of  the 
County  Surveyor  by  Thomas  L.  Patterson. 

23a.  Citiberland,  Allegany  County,  1897.— At  the  South  Meridian 
Stone  of  the  County  Meridian  Line  on  the  Poor  House  Farm,  established 
by  L.  A.  Bauer  in  1897.  [For  further  information,  see  the  Allegany  County 
lieport,  pp.  253-262.] 

41.  Damascus,  Montoomeby  County,  1896. — On  Dr.  Lansdale's  lot,  18  paces 
trom  west  comer  and  42  paces  from  small  house  at  east  corner. 

132  and  132a.  Denton,  Caroline  County,  1900.— Observations  were  made 
OTer  both  ends  of  tlie  meridian  line  which  is  located  in  the  court-house 
y*rd.   The  North  stone,  132a,  is  55  feet  east  of  the  fence  of  the  jail-yard. 
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The  South  stone,  station  132,  is  260  feet  from  the  North  stone  and  2  feet 
north  of  the  edge  of  the  walk  along  the  south  side  of  the  square. 

108.  Derwood,  Montgomery  County,  1899. — This  station  is  on  the  prop- 
erty of  Mr.  W.  W.  Stewart,  occupied  by  Mr.  H.  E.  Clark,  62 Vi  paces  from 
a  cherry  tree  on  the  edge  of  the  road  and  65^2  paces  from  the  northeastern 
corner  of  the  barn  in  field. 

26.  DiCKERSON,  Montgomery  County,  1896  and  1900. — Station  of  1896  was 
on  Mr.  Dickerson's  farm  directly  north  of  railroad  depot,  in  the  direction 
towards  Sugarloaf  Mountain,  near  a  clump  of  locust  trees  about  500  feet 
from  depot,  27  paces  west  of  locust  trees  about  18  paces  south  of  wooden 
fence.     The  station  of  1900  is  near  that  of  1896. 

54.  Dublin,  Harford  County,  1897. — The  station  was  in  the  field  back 
of  the  hotel  and  was  purposely  placed  on  the  largest  gabbro  rock  jutting 
out  of  the  ground;  the  desire  being  to  ascertain  the  effect  from  such 
rocks.  It  will  be  seen  that  the  elements  are  disturbed,  the  declination,  for 
example,  being  about  4**  too  high.  The  surveyor  should  make  no  use  of  the 
values  given  for  thU  place. 

7.  Easton,  Talbot  County,  1896. — In  the  northeast  corner  of  the  garden 
on  the  east  side  of  Avon  Hotel,  45  feet  west  of  east  wooden  fence,  26  feet 
south  of  north  wooden  fence  and  74  feet  north  of  large  willow  tree.  Soil, 
sand  and  loam.  This  station,  because  of  artificial  local  disturbance,  has 
been  abandoned. 

7a  and  B.  Easton,  Talbot  County,  1897. — When  establishing  the  meri- 
dian line  in  1897.  magnetic  observations  were  made  at  various  points. 
The  station  7a  which  is  located  in  the  Fair  Grounds  outside  the  city  is 
the  one  adopted  in  the  Magnetic  Survey.  Station  7b  is  over  the  monument 
in  the  court-house  grounds  and  is  subject  to  artificial  local  disturbance. 

31.  Ellicott  City,  Howard  County,  1896. — In  the  grounds  back  of  public 
school  up  on  the  hill  near  the  court-house  and  west  of  old  Patapsco  In- 
stitute; 40  paces  back  of  frame  school  building  near  oak  tree  and  7  paces 
north  of  south  wooden  fence. 

3lA  and  b.  Ellicott  City,  Howard  County,  1900. — Observations  were 
made  on  both  ends  of  the  meridian  line  on  the  grounds  of  the  Patapsco 
Institute  on  the  hill,  a  short  distance  from  the  court-house.  The  north 
stone  (31b)  is  22  feet  from  the  north  fence  and  88  feet  from  the  west 
fence.     Station  31a  is  over  the  South  stone. 

27.  Elkton,  Cecil  County,  1896. — In  the  south  corner  of  grounds  around 
new  high  school  building  just  nearing  completion;  about  49  paces  from 
the  nearest  edge  of  building,  13  paces  from  fence  in  the  rear  and  11  paces 
from  fence  on  the  side. 

27a  and  B.  Elkton,  Cecil  County,  1900.— The  station  27a  is  the  South 
stone  of  the  meridian  line  in  the  high  school  grounds.  It  is  36  feet  from 
the  west  fence,  34.5  feet  from  the  south  fence  and  about  270  feet  from 
the  north  stone,  station  27b. 
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60.  Fair  Haven,  Anne  Arundel  County,  1897. — On  the  hill  not  far  from 
the  steamboat  landing. 

42.  Forest  Glen,  Montgomery  County,  1896. — On  the  grass  plat  under 
maple  tree  east  of  road  directly  in  front  of  Catholic  cemetery. 

38.  Forest  Hill,  Harford  County,  1896. — In  the  large,  open  lot  of 
Messrs.  E.  Tucker  &  Co.,  west  of  railroad  depot;  200  paces  from  fence 
corner  nearest  the  depot  and  46  paces  east-northeast  of  cherry  tree. 

36.  Fountain  Green,  Harford  County,  1896. — In  large  open  field  on  Mr. 
Grant's  place;  about  200  feet  west  of  store  at  corner  of  road  and  about  25 
feet  from  the  middle  of  the  road  to  Belair;  about  two  miles  east  of  Belair. 
Only  dip  was  observed. 

20.  Frederick,  Frederick  County,  1896.  First  Station.— In  the  southeast 
part  of  the  grounds  back  of  the  State  Deaf  and  Dumb  Asylum.  Marked 
by  two  stakes,  one  1*4  x  1^4  x  8  inches,  and  another  four  feet  west  V^  x  2  x  8 
inches;  the  former  marks  the  station  and  was  driven  flush  with  the 
ground;  the  station  is  26  paces  north  of  the  south  hedge  fence  and  34 
paces  from  southeast  corner  of  hedge  fence.  This  station  is  the  prefer- 
able one. 

20a.  Frederick,  Frederick  County,  Second  Station,  1896. — ^North  meri- 
dian stone  in  the  grounds  on  the  side  east  of  the  courthouse — subject  to 
artificial  local  disturbance. 

84.  Gaithersbuho,  Montgomery  County,  1899.— Same  as  Mr.  Edwin 
Smith's  station  of  1898  and  described  by  him  as  follows:  "  The  station  is 
immediately  in  front  of  Mr.  T.  I.  Fulk*s  farm  house.  The  point  is  marked 
with  a  stone  below  surface  of  ground  with  a  cross  on  it." 

84a,  b  and  c-  Gaithebsburg,  Montgomery  County,  1899. — The  three  mag- 

^^tic  stations  here  are  on  that  part  of  the  property  of  Mr.  T.  I.  Fulks, 

^Ciipied  by   the   International   Geodetic   Association   for   the  purpose   of 

•^JzJn^  latitude  observations.    Station  I  (84a)  is  northeast  by  east  of  a 

^fgr^    chestnut  tree  to  north  of  Observatory  plat  by  96.1  feet,  while  sta- 

tia«»    XI  (84b)  is  in  the  same  azimuth  (24''  01'  W.  of  S.)  with  I  and  ridge 

^*^^**tern  end  of  roof  of  small  shed  of  Mr.  Johnson   (colored).     Station 

v'^'tc)  is  in  line  with  chestnut,  tree  about  at  right  angles  to  line  of 

^^    n  and  about  15  feet  north  of  southern  line  of  plat. 

,  "^^^  Gaithebsbubg,  Montgomery  County,  1900-1901. — The  small  magnetic 
^^^  erected  by  the  U.  S.  Coast  and  Geodetic  Survey  near  the  Inter- 
*^iial  Geodetic  Association  Observatory  (see  84a). 

,  -  Crantsviixe,  Garrett  County,  1899. — Near  the  west  corner  of  school- 
.  ^^  lot,  opposite  Farmers'  Hotel.  Marked  by  a  cherry  stake,  2x2 
.^^s  square;  with  brass  screw  in  the  top,  and  having  a  pine  stake 
^Xi  alongside  as  a  wedge.  This  stake  is  69.25  feet  from  east  corner  of 
'^olhouse  and  32.8  feet  from  second  locust  tree  east  of  gate  of  entrance 
^"^  ^^liool. 
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22.  HAGERSTO^VN,  WASHINGTON  CouNTY,  1896. — In  the  gTounds  on  tlie  east 
side  of  the  Hagerstown  Academy,  down  on  the  slope  near  the  second 
maple  tree  on  the  right-hand  side  o£  path  to  railroad  station.  The  tracks 
of  Western  Maryland  railroad  are  about  300  feet  to  the  west  and  tliose  of 
the  Cumberland  railroad  about  500  feet  to  the  east.  Site  was  chosen  by 
the  County  Surveyor,  Mr.  Piper.  Marked  by  an  ash  stave  which  broke  off 
when  driven.    Limestone  rocks  crop  out  of  the  ground. 

22a.  Hagebstown,  Washington  Couimr,  1900. — ^The  station  is  the  North 
stone  of  the  U.  S.  Geological  Survey  meridian  line  on  the  almshouse  farm 
about  1%  miles  north  of  the  citj-.  The  stone  is  296.5  feet  east  of  the 
Bchoolhouse  and  4  feet  south  of  the  fence  line.  The  mark  or  range  used 
was  the  lightning  rod  on  the  square  tower  of  the  almshouse  and  bears 
20®  26.'2  east  of  true  south. 

34.  Habfobd  Furnace,  Harfobd  County,  1896. — About  one-fifth  of  a  mile 
from  the  village  along  the  road  to  Belair;  on  Mr.  A.  H.  Strausbaugh*s 
farm,  16  paces  from  the  road  and  opposite  "hay  bag"  on  Mrs.  Mary  D. 
Walsh's  estate.    Only  dip  was  observed. 

98.  Havre  de  Grace,  Habford  County,  1899. — Station  is  on  the  grounds 
between  the  Havre  de  Grace  light  and  the  light>keeper*s  house,  about  in 
line  with  light  and  porch  of  house  and  26  paces  east  of  house.  Precise 
point  is  a  ^-ii^ch  hole  drilled  in  a  solid  stone  flush  with  the  ground,  which 
at  one  time  formed  the  northwest  pier  of  a  small  dwelling.  There  is  a 
similar  stone  7  paces  south,  another  8  paces  east  and  still  another  13 
paces  east. 

61.  Hickory,  Harford  County,  1897. — On  Mr.  Thomas  Poole's  field,  oppo- 
site Mrs.  A.  C.  Grafton's  millinery  store  and  33  paces  from  the  road.  Only 
the  dip  was  observed. 

52.  Highland,  Harford  County,  1897. — In  the  field  south  of  the  Presby- 
terian Church. 

109.  Hunting,  Hill,  Montgomery  County,  1899. — Station  is  on  the  wheat 
field  of  Mr.  I.  B.  Ward  north  of  road,  280.2  feet  from  northeast  comer  of 
Mr.  Ward's  store  and  381  feet  from  southwest  corner  of  his  barn  and 
stable. 

11.  Hurlock,  Dorchester  County,  1896. — Directly  in  front  of  frame 
schoolhouse  on  the  right-hand  side  of  road  to  East  Newmarket;  ^ear  the 
road.    Soil,  sandy. 

48.  Hydes,  Baltimore  County,  1897. — On  Mr.  Hyde's  tract  back  of  garden 
behind  the  store  and  railroad  office,  about  125  paces  west  of  rfvilroad 
track. 

64.  Kent  Island,  Queen  Anne's  County,  1897.— Near  the  so-called  South 
Base  station  of  1845  (see  pp.  490  and  505,  First  Report).  The  1897  station 
is  in  the  field  west  of  old  dwelling  house  on  the  old  Price  farm.  The  farm 
is  now  owned  by  the  National  Bank  of  Centerville  and  the  present  tenant 
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is  Mr.   Palmer.    The  precise  point  is  100  paces  southwest  of  present  en- 
trance   to    dwelling-house,   39   paces    from    southwest    corner    of    garden 
fence    and  45  paces  north  of  row  of  three  pear  trees.    The  site  of  the 
monuuient  ^  marking  the  South  Base  station  in  1845  is  now  about  Yg  or  % 
mile  in  the  Chesapeake  Bay. 

S5.  BIent  Island.  Stevenstille,  Queen  Anne's  County,  1897. — In  the  field 
of  -tlie  brick  church  opposite  Lowry's  Hotel,  75  paces  in  direction  of  cherry 
tree-  Tent  stake  was  left  standing.  On  account  of  *rain  no  meridian 
could   T>e  determined,  hence,  the  magnetic  declination  was  not  obtained. 

5.  XiA  Plata,  Chables  County,  1896  and  1897. — In  the  northwest  corner 
of  ne'^v  court-house  grounds,  40  feet  southeast  of  northwest  corner-stone 
of  lo't  and  28  feet  south  of  locust  (?)  tree  and  49  paces  northwest  of  north- 
west corner  of  new  court-house  just  nearing  completion.  Marked  by  an 
oaU  stub  with  a  brass  screw.  There  was  no  fence  around  the  lot  at  this 
time-      Soil  sandy. 

Wlien  establishing  the  meridian  line  in  1897  in  the  west  grounds  of  the 

court-house  yard,  observations  were  made  at  various  points  and  no  ap- 

^T^ciable  local  attraction  found.    The  adopted  station  is  the  South  monu- 

"Bi^nt.    The  1896  station  is  now  covered  by  a  wooden  fence  surrounding 

the  grounds. 

6.  liEoNARDTOWN,  St.  Maby's  County,  1896. — In  the  southwest  corner  of 
tlie  court-house  lot,  92  feet  from  southwest  corner  of  court-house  and 
^Vi  feet  from  southwest  comer  post  of  wooden  fence.    Soil,  sand  and 

Joam. 

°^-  Xi^oNABDTOWK,  St.  Maby's  County,  1900. — The  station  is  the  South 
fDd  of   "tjjg  meridian  line  in  the  court-house  square.    It  is  9  feet  from  the 

ooden  fence  on  south  side  and  9  feet  from  west  wooden  fence.  The 
^OTtlx   atone  is  about  300  feet  distant. 

'^   **b.e  granite  pillar  marking  the  South  Base  geodetic  station  when  it 

*  Qix  the  point  of  being  washed  away  was  removed  by  Mr.  Alfred  Price 

*^5  put  in  his  front  yard  and  used  as  a  carriage  step.    In  1897  I  found  it 

*  ^i  there,  the  inscription  on  one  side  being  "  U.  S.  Survey  of  the  Coast," 

^  the  other  the  date  "  1844  "  is  given.    The  copper  plug  in  the  top  had 

««en  removed  by  someone  and  the  top  of  the  stone  mutilated,  a  corner 

oeuig  broken  off.    I  also  found  a  large  slate  stone  with  a  copper  bolt  in 

^ne  center  which  was  being  used  as  a  kitchen  step.    Likewise  as  a  step  to 

^ae  front  entrance  (porch)  was  a  small,  smooth  granite  stone  about  10-12 

inches  square  at  the  base  and  the  top  tapering  to  a  point.    The  apex  of 

the  Btone  was  turned  down  and  the  flat,  bottom  side  used  as  the  step. 

Height  of  stone  was  about  10  inches.    Mr.  Norman,  65  years  of  age,  told 

Die  that  he  sat  on  the  S.  B.  stone  in  1860  waiting  for  the  "  Great  Eastern  " 

to  come  up  the  Bay.    The  stone  was  then  about  25  yards  from  the  water. — 

^''  A.  B.,  July  19,  1897.] 
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61.  Laurel,  Prikce  George's  County,  1897. — In  the  field  beyond  iron 
bridge,  about  V4  mile  from  depot  and  south  of  first  house  beyond  bridg'e. 
No  declination  observations  were  obtainable  because  of  cloudy  weather. 

90.  LiBERTYTowN,  FREDERICK  CouSTY,  1899. — ^In  the  large  lot  back  of 
schoolhouse  opposite  Liberty  Hotel.  The  precise  point  is  marked  by  a 
solid  stub  167.9  feet  from  north  front  of  schoolhouse,  46.35  feet  from 
northwest  corner  of  small  house,  33.35  feet  from  east  fence,  and  25.5  from 
line  of  locust  trets  on  the  west  side. 

1.  Linden,  Base  Station,  Montgomery  County,  1896-1901. — In  the  middle 
of  Professor  M.  H.  Doolittle*s  rear  garden,  94.1  feet  northwest  of  north- 
east corner  of  frame  dwelling-house  and  84.1  feet  northeast  of  northwest 
corner  of  same  house.  Station  was  marked  originally  by  a  brass  scre'w  in 
a  2"  X  4"  X  2V2'  yellow  pine  stub  projecting  four  inches  above  ground.  The 
primary  azimuth  mark  was  the  extreme  tip  of  the  Chevy  Chase  standpipe, 
three  miles  distant;  subsequently,  because  of  growth  of  trees  hiding  mon- 
ument from  view,  a  secondary  mark  had  to  be  utilized. 

This  important  station  was  permanently  marked  in  1897  by  a  sandstone 
post,  6x6  inches  square  projecting  out  of  the  ground  about  six  inches. 
A  small  hole  drilled  in  the  middle  of  the  stone  marks  the  precise  point. 

lA.  Linden,  Montgomery  County,  1896. — In  large  vacant  lot  back  of 
base  station;  about  300  paces  nearly  due  north  of  base  station,  34  feet 
north  of  fence  of  Dr.  Wright's  Sanitarium  and  44  feet  southeast  of  the 
stile.     Now  (1901)  the  site  is  occupied  by  houses. 

85.  Lisron,  Howard  County,  1899. — Near  the  southwest  corner  of  school- 
house  lot;  a  graveyard  adjoins  the  lot.  The  precise  point  is  19.3  feet 
from  the  west  fence  (wood),  23.6  feet  from  the  south  fence  (wood)  and 
79.3  feet  from  the  southwest  corner  of  schoolhouse,  a  frame  one-story 
building. 

83.  LoNACONiNG,  Allegany  County,  1898. — In  the  south  part  of  baseball 
field  south  of  Maryland  Coal  Company's  office.  The  precise  point  is 
marked  by  a  locust  stake  and  can  be  pointed  out  by  Mr.  F.  E.  Brackett, 
Superintendent  of  the  Coal  Company. 

88.  Manchester,  Carroll  County,  1899. — In  the  lot  back  of  the  school- 
house  and  the  Methodist  Church;  37  feet  east  of  large  cherry  tree  and 
104.3  feet  from  northwest  corner  of  schoolhouse.     Marked  hy  a  tent  peg. 

68.  Maryland  Heights,  Washington  County,  1897. — At  extreme  southern 
end  of  fort,  in  a  small  open  space  at  end  of  path  leading  south  from 
highest  point  of  fort.  [It  was  not  easy  to  find  the  old  C.  &  G.  S.  station 
of  1870  (see  pp.  490  and  505,  First  Report).  According  to  present  indica- 
tions it  would  seem  to  fall  in  a  thicket  of  trees.  I  therefore  chose  the 
best  site  available  at  the  time. — L.  A.  B.,  July  27-'97.] 

68a,  Maryland  Heights,  Hughes  Farm,  Washington  County,  1897. — In 
the  little  apple  orchard  back  of  Mr.  Hughes  house,  46  feet  in  line  with 
south  garden  fence  and  42  feet  from  west  garden  fence. 
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9.  MAS6ET,  Kent  County,  1896.— On  the  north  side  of  road  to  Clayton 
near  small  schoolhouse,  about  one  mile  from  railroad  station;  121  feet 
north-northwest  of  northwest  comer  of  schoolhouse. 

91.  MgHenby,  Garrett  County,  1899.-— Over  red  sandstone  rock  in  lot 
south  of  frame  schoolhouse,  directly  north  of  Mr.  Brison  Welsh's  house. 
The  point  is  marked  by  a  %-inch  hole  drilled  in  the  rock  57.7  feet  from 
southwest  comer  of  schoolhouse  and  66.8  feet  from  southeast  comer. 

5.  Hxchanicsville,  St.  Mary's  County,  1896. — ^In  the  garden  of  Hotel 
Mattingly,  18  feet  northeast  of  mulberry  tree  and  9^^  feet  west  of  wooden 
fence.    Dip  station  5%  feet  north  of  mulberry  tree.    Soil,  sand  and  loam. 

104.  MiDDLEBBOOK,  MoNTOOMEBY  CouNTY,  1899. — The  Station  is  on  the 
property  of  Mr.  J.  T.  Buxton  to  the  east  of  the  road  to  Gaithersburg  and 
^  and  67  paces  respectively  to  the  south  of  old  chimney  of  the  ridns  of  a 
^ouse  built  m  1800,  and  from  chimney  of  present  house. 

^.  MmEFEBLD,  Harford  County,  1897. — Near  Bigdon*s  abandoned  iron 
ore  mines.  The  purpose  of  making  observations  at  this  disturbed  place 
^&8  to  ascertain  the  amount  of  disturbance. 

^-  New  Germany,  Garrett  County,  1897. — On  Mr.  J.  C.  Otto's  farm;  in 
'the  meadow  about  300  feet  east  of  house  and  about  25*  yards  east  of 
**rdeii.  Precise  point  is  marked  by  a  ^-inch  hole  drilled  in  large  flat 
^Midstone  sticking  out  of  the  ground.  There  is  another  stone  about  10 
*eet  Tv^est. 

^^-  O.AJKLAND,  Garbett  County,  1896. — In  the  lot  back  of  new  public 
school,  eo  paces  north  of  latter,  20  paces  from  east  board  fence,  16  paces 
^^  c>:£  oak  tree  along  west  fence  and  17  paces  southwest  of  large  oak 
"■««  ^e^r  north  fence. 

**A^    Oakland,  Gabbett  County,  1897. — ^In  the  court-house  yard  over  the 
^  ^    ^nonument  of  the  meridian  line  established  by  L.  A.  Bauer  in  1897. 

"    ^^<3ean  City,  Wobcebter  County,  1896.— Near  Life  Saving  Station,  200 
/>  ^^    ^>=^«rth  and  200  paces  west,  in  large,  open,  sandy  area  north  of  Bruce' 
^^   *^S"^,  northeast  of  schoolhouse,  between  Baltimore  and  Philadelphia 

59.      ^-^ 
Qj  ^-   ^-•^^CFOBD,  Tai^bot  County,  1897. — ^The  station  was  on  the  beach  in  front 

p^j^^^*^^^  lair's  Hotel  and  is  near  Mr.  Schott's  station  of  1866  (see  First  Ke- 

*    ^t^:^).  490  and  506). 

yj^jj        '•^abkton,  Baltiicobe  County,  1897. — On  top  of  the  hill  west  of  the 
*  1.-^^<i  station  and  over  the  first  boundary  stone  marking  the  property 
^^^^    railroad  company.    This  boundary  stone  is  on  the  hill  about  20 
^    ^north  of  wooden  fence  leading  up  the  hill. 

-^^^  ^abbonsbubo,  Wicomico  County,  1896.~In  open  lot,  170  paces  south  of 
^^^^ore,  Chesapeake  and  Atlantic  railroad  station;  lot  owned  by  pro- 
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prietor   of    saw-mill  opposite   station.    Soil,   black   clay.    Natural  gas   in 
vicinity. 

15.  FoooMOKE  City,  Worcesteb  Countt,  1896. — In  the  northeast  part  of 
the  grounds  about  the  Academy;  30  paces  west  of  Academy,  11  paces  west 
of  east  hedge  fence  and  25  paces  south  of  north  hedge  fence. 

25.  Point  of  Bocks,  Fbedebick  County,  1896. — About  one-sixth  mile  to 
the  west^northwest  of  Junction  Depot  on  the  knoll  on  Mr.  E.  W.  Mercer*s 
property  back  of  Mr.  H.  B.  Carter's  house  to  the  west  of  depot.  Site  of 
former  ore  mines,  ore  being  found  40-60  feet  below  ground.  East  of  sta- 
tion is  a  sunken  shaft  of  an  abandoned  ore  mine;  station  is  15  paces  west 
of  bank  of  this  shaft  and  8  feet  south  of  a  projecting  boulder. 

16.  Pbinof.88  Annk,  SoiCEBSET  CouNTY,  1896. — In  the  southeast  part  of  the 
spacious  grounds  around  the  new  high  school  building;  62  paces  south- 
east of  entrance  to  school,  40  paces  north  of  large  oak  tree  in  southeast 
corner  of  lot,  10  paces  west  of  east  fence.  These  grounds  have  been  the 
site  of  a  schoolhouse  for  about  lOD  years. 

16a  and  B.  PBINCE88  Anne,  Somebset  County,  1900. — Observations  were 
made  over  both  ends  of  the  meridian  line  which  is  located  in  the  high 
school  grounds.  The  South  stone,  16a,  is  55  feet  from  the  south  fence, 
95  feet  from  the  east  fence  and  about  350  feet  from  the  North  stone,  16b. 

28.  Pbince  Fbedebick,  Cai^vkbt  County,  1896.— In  the  grounds  of  the 
court-house,  between  its  southwest  corner  and  small  frame  building  oc- 
cupied at  the  time  by  a  shoemaker;  15  paces  north  of  latter  building  and 
25  paces  due  east  of  wooden  structure  used  as  a  jail.  The  road-bed  of 
proposed  Drum  Point  railroad  is  about  200  feet  to  the  west. 

28a  and  b.  Pbince  Fbedebick,  Calyebt  County,  1900. — Observations  were 
made  over  both  ends  of  the  meridian  line  located  in  the  court-house 
square.  The  South  stone,  28a,  is  13.8  feet  from  the  south  fence,  33.3  feet 
from  the  east  fence  and  about  200  feet  from  the  North  stone,  28b. 

110.  QuiNCB  Obchabd,  Montgomeby  County,  1899. — This  station  is  in  the 
field  of  Mr.  John  T.  Higden,  north  of  road,  116  paces  from  a  small  apple 
tree  at  the  road  fence  and  67  paces  from  corner  of  fence  to  the  west. 

107.  Hedland,  MoNTGOioiBY  CouNTY,  1899. — This  station  is  near  the  road 
in  an  open  field  belonging  to  Mr.  Thomas  F.  Cashell,  136  paces  from  large 
oak  tree  in  middle  of  field  and  46  paces  measuring  in  line  of  large  cherry 
tree  on  the  side  of  road  to  fence. 

87.  Beistebstown,  Baltiicobe  County,  1899. — ^In  the  large  open  field  west 
of  the  Franklin  School. 

10.  BiDGELY,  Caboline  County,  1896. — On  the  grounds  in  the  rear  of 
frame  schoolhouse,  corner  First  Street  and  First  Avenue  west;  53  feet 
west  of  southwest  corner  of  rear  extension  of  schoolhouse  and  31%  feet 
east  of  young  maple  tree.     Soil,  sand,  clay  and  gravel. 
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100.  Rising  Sinf,  Cecil  County,  1899. — Station  is  in  Mr.  H.  J.  Briscoe*s 
field  near  the  north  comer  of  fence  and  east  of  railroad  station.  Precise 
point  was  marked  by  a  tent  peg. 

62.  KocKviLLE,  MoNTOOMEBY  CouNTY,  1897.— In  middle  of  field  back  of 
court-house  owned  by  Mr.  Rabbitt  and  leased  by  Mr.  Poss  who  keeps  a 
livery  stable. 

62a.  Rockville,  Montgomeby  County,  1900. — Observations  were  made 
over  the  South  meridian  stone  in  the  Academy  grounds  distant  41  feet 
from  the  south  fence  and  93  feet  from  the  west  fence.  The  North  meri- 
dian stone  is  21.5  feet  from  the  north  fence  and  96  feet  from  the  west 
fence. 

17.  Salisbuby,  Wicomico  County,  1896.  First  Station,— On  the  grounds  in 
front  of  the  court-house;  on  the  right-hand  side  of  walk  to  entrance  of 
court-house,  about  14  feet  south  of  south  edge  of  this  walk  and  20  feet  east 
of  east  edge  of  pavement.  Brick  buildings  rather  close.  The  second  station 
should  be  given  preference. 

17a.  Salisbury,  Wicomico  County.  Second  Station. — On  the  grounds  of 
Mr.  Thomas  Humphreys,  attorney-at-law,  about  175  yards  southeast  of  the 
court-house  on  the  opposite  side  of  '*  Lake  '*  Humphreys.  This  is  the  site 
of  the  county  meridian  line  established  in  1896.  Observations  were  made 
over  the  South  monument  and  likewise  16  feet  east  of  North  monument. 
Site  was  chosen  by  Mr.  Peter  Shockley,  County  Surveyor. 

55.  Scabbobo,  Habfobd  County,  1897. — In  the  field,  south  of  Mr.  Halley's 
store;  only  the  dip  was  observed. 

67.  Seneca,  Moxtgomeby  County,  1897. — In  the  large  field  belonging  to 
Mr.  John  West,  and  northeast  of  crossing  of  Canal  over  Seneca  Creek. 
The  station  is  150  paces  from  the  road  and  northeast  of  Mr.  George  Good's 
house  and  near  the  south  one  of  the  two  oak  trees. 

67a.  Seneca,  Montgoicery  County,  1899. — ^This  station  is  on  the  wheat 
field  of  Mr.  H.  West  near  the  point  where  the  Chesapeake  and  Ohio  Canal 
crosses  Seneca  Creek,  being  several  hundred  feet  removed  from  each  of 
these,  84  paces  east  of  a  large  walnut  tree  and  97  paces  southwest  of  a 
post  near  the  corner  of  the  field. 

14.  Snow  Hill,  Wobcesteb  County,  1896. — In  the  southwest  corner  of  the 
court-house  lot;  61.8  feet  from  southwest  corner  of  court-house,  6%  feet 
west  of  large  sycamore  tree.  Soil,  sandy.  No  fence  around  the  lot, 
simply  a  stone  curb.  Station  is  21.2  feet  north  of  south  curb  and  15.2  feet 
east  of  west  curb.  The  station  was  too  near  to  buildings  and  has  there- 
fore been  abandoned. 

14a  and  B.  Snow  Hill,  Worcester  County,  1900. — Observations  were  made 
over  bofh  the  meridian  stones  of  the  meridian  line  which  is  located 
in  the  circular  race-track  just  east  of  the  town  and  the  railway  station. 
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The  South  stone,  14a,  is  135  feet  north  of  the  south  fence  and  295  feet 
east  of  the  west  fence  of  the  race-track  property.  The  North  stone,  14b, 
is  about  300  feet  from  the  South  stone. 

39.  Stabler,  Montgomebt  County,  1896. — On  Mr.  Warwick  P.  Miller's 
farm,  near  Spencerville,  in  the  open  field  between  Mr.  Miller's  dwellingr- 
house  and  that  of  Mr.  Asa  Stabler.  This  station  was  established  in  1869 
by  Mr.  C.  0.  Boutelle,  Assistant  of  the  Coast  and  Geodetic  Survey,  and  is 
marked  by  a  hole  drilled  in  a  large  quartz  bowlder  projecting  slightly 
above  the  ground.  With  the  aid  of  Mr.  Miller,  who  had  assisted  Mr.  £ou- 
telle,  the  identical  spot  was  found  in  1896,  The  trigonometrical  station  is 
232  metres  (761  feet)  nearly  due  south  of  magnetic  station,  is  marked  by 
five  stone  monuments  projecting  a  few  inches  above  the  ground.  The 
bearing  of  the  central  monument  from  the  magnetic  station  was  4**  53/3 
west  of  south,  according  to  Mr.  Boutelle.  In  1896  Mr.  L.  A.  Bauer,  trom  a 
single  solar  azimuth  observations,  found  the  same  bearing  to  be  4^  53/6. 

95.  SWANTON,  Garbett  County,  1899.— In  the  southeast  corner  of  garden 
in  front  of  Mr.  W.  H.  Lohr's  frame  dwelling  used  as  a  boarding-house. 
Precise  point  is  marked  by  a  nail  in  a  stake  driven  in  an  old  stump. 

86.  Sykksville,  Cabboll  County,  1899.— The  station  is  in  the  large  open 
field,  about  300  feet  back  of  the  new  brick  school. 

89.  TANEfYTOWN,  Cabboll  County,  1899.— In  the  yard  back  of  Professor 
Henry  Meier's  Academy;  307  feet  from  west  fence,  19.2  from  east  fence 
and  62.8  from  north  comer  of  small  frame  house.  Professor  Meier  pro- 
posed to  mark  the  station  permanently. 

50.  Thomas  Run,  Habford  County,  1897.— On  the  farm  of  Major  Cald- 
well of  Baltimore  City,  leased  at  present  by  Mr.  John  Lochary;  30  paces 
from  the  fence  along  main  road  and  opposite  the  blacksmith's  shop. 

45.  Tilghman  Island,  Talbot  County,  1897.— In  Mr.  B.  B.  Sinclair's  field 
back  of  Mrs.  Lee's  hotel  about  1  mile  nearly  north  of  the  landing  of  the 
Baltimore,  Chesapeake  and  Atlantic  railway  steamers;  about  20  paces 
east  of  Mrs.  Lee's  back  fence  and  same  distance  south  of  road  on  the 
north  side  of  Mrs.  Lee's  grounds.  The  island  is  about  y^  mile  wide  at 
this  point  and  the  station  is  just  about  midway.  The  steamboat  land- 
ing is  on  the  east  side  of  the  Island. 

58.  ToLcnBBTER,  KENT  CouNTY,  1897.— In  the  race-track  field  back  of  the 
picnic  grounds. 

47  and  47a.  Towson,  Baltimobe  County,  1897. — In  the  ample  grounds 
on  the  west  side  of  the  court-house.  A  meridian  line  was  established  at 
the  time  and  marked  by  substantial  granite  posts.  The  observations  were 
made  over  these  posts,  the  north  one  being  station  47  and  the  south  one, 
47a. 
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40.  UinTT,  MoNTGOMEBT  CouNTT,  1896. — In  the  lot  back  of  stable  adjacent 
to  Mr.  Water's  store,  rented  at  present  by  Mr.  Schwartz;  26  paces  east  of 
Mr.  Schwartz's  milk-house  and  50  paces  southwest  of  Mr.  Claj  Brown's 
brick  house. 

2.  Uppeb  Mablboro,  Fbince  Geobge's  County,  1896. — ^In  the  southeast 
comer  of  the  court-house  grounds,  down  in  the  hollow;  13.9  feet  west  of 
maple  tree  and  88  feet  from  southeast  comer  of  court-house;  marked 
by  a  round  1%-inch  pine  stub  with  a  brass  tack.  Soil,  sandy.  Dip  was 
obserred,  18  feet,  magnetic  north-northeast  of  main  station. 

2a  and  b.  Uppeb  Mablbobo,  Pbince  Geobge's  County,  1900. — ^The  South 
meridian  stone,  2a,  is  in  the  Academy  grounds  75  feet  from  the  front 
door  of  the  Academy  building  and  58  feet  from  the  fence  on  the  street. 
The  North  meridian  stone,  2b,  is  also  in  the  grounds  of  the  Academy, 
on  the  edge  of  the  bluff.  From  the  South  stone  the  cupola  of  the  South- 
em  Maryland  Bank  bears  42"  58'  east  of  true  south. 

103.  Wabino,  Montqomeby  County,  1899.— Station  is  located  in  wheat 
field  of  the  Waring  heirs,  near  the  ruins  of  a  dwelling  destroyed  by  fire, 
some  330  feet  from  the  public  road  and  500  feet  from  fence  along  railroad 
cut,  about  in  line  with  western  fence  of  garden  plot  and  110  feet  distant 
from  large  thorn  tree  in  northwest  corner  of  garden. 

63.  Webb,  Anne  Abundel  County,  1897.— Near  the  1897  scaffold  of  the 
triangulation  station,  about  94^^  feet  southeast  from  granite  post  marking 
the  station.  This  is  near  the  site  of  Boutelle's  magnetic  station  of  1868 
(see  First  Report,  pp.  490  and  508). 

71.  Westebnpobt,  Allegany  County,  1897. — ^The  station  is  on  north  side 
of  hill  along  road  leading  down  the  river  from  West  Virginia  Central  rail- 
road station  and  about  100  yards  east  of  last  house. 

21.  Wbsthinsteb,  Cabboll  County,  1896.— In  the  grounds  back  of  courts 
house  about  22  paces  west  of  back  entrance  near  edge  of  pavement.  Site 
uot  a  good  one  and  accordingly  has  been  abandoned. 

2lAandB.  Wbbtminsteb,  Cabboll  County,  1900. — Observations  were 
made  over  both  ends  of  the  meridian  line  located  in  the  grounds  of  the 
Western  Maryland  College,  about  one  mile  north  of  the  court-house.  The 
South  stone,  21a,  is  in  the  athletic  grounds  60  feet  from  a  garden  fence 
and  65  feet  from  a  small  wooden  stable.  The  North  stone,  21b,  is  near 
the  northern  boundary  of  the  college  property.  From  the  South  stone 
the  spire  of  the  German  Reformed  church  bears  12°  35'  west  of  true  north. 

46.  Woodstock,  Howabd  County,  1897. — In  the  grounds  of  the  Wood- 
stock College  directly  in  front  of  the  main  building,  near  the  tennis 
courts;  30  feet  south  of  elm  tree  and  marked  by  a  broken  tent  peg.  Ob- 
servations for  magnetic  declination  were  not  obtainable. 
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WESTERN  BOUNDARY  OF  MARYLAND  STATIONS  OF  1897,   ALONG  THE 
"  FAIRFAX  "    MERIDIAN    LINE. 

72  and  72a.  Fairfax  Stone. — This  stone  was  the  initial  point  of  the 
Michler  survey  of  the  Western  Boundary  Line  and  is  situated  at  one  of 
the  head  springs  of  the  North  Branch  of  the  Potomac  river.  The  original 
Fairfax  Stone  planted  in  1745  has  disappeared  since  the  Michler  survey 
(1859)  and  instead  is  a  monument  about  three  to  four  feet  high,  which 
Lieut.  Michler  stated  he  placed  directly  behind  the  Fairfax  Stone  and 
used  as  a  pier  for  his  instrument.  The  magnetic  observations  were  made 
partly  a  few  feet  north  of  the  stone  but  mainly,  however,  at  a  point  463 
feet  north  (72a). 

73.  Camp  Fairfax. — Near  the  bam  on  Mr.  Patrick  Flynn*s  farm  situated 
east  of  the  Michler  line  and  between  the  Fairfax  and  the  Backbone  monu- 
ments. 

74.  Backbone  Mountain. — On  the  summit  of  the  Backbone  or  Big  Sav- 
age Mountain  near  the  Michler  monument,  a  monument  built  of  dressed 
stones  and  about  4  feet  high.  The  precise  point  was  about  11  feet  south 
of  the  monument,  which  is  about  15,000  feet  north  of  the  Fairfax  Stone 
and  approximately  3323  feet  above  sea-level. 

77.  Lower  Hill. — A  few  feet  north  of  stone  with  a  copper  bolt  in  it, 
projecting  about  a  foot  above  the  ground,  the  stone  having  been  planted 
by  L.  A.  Bauer  in  1897  to  mark  his  meridian  line.  A  few  feet  east  is  a  pile 
of  stones  placed  my  Lieut.  Michler  in  1859. 

78.  Snaggy  Mountain. — ^The   magnetic    station   is    marked   by    a   hole 
drilled  in  a  rock  78.85  feet  nearly  north  of  Michler  monument. 

80.  Fire's  Hill. — ^The  magnetic  station  was  30  feet  a  little  west  of  north 
from  the  Michler  monument. 

82.  Mason  and  Dixon. — The  magnetic  observations  were  made  at  a  point 
in  the  field  273  feet  north  of  the  Michler  monument,  which  marks  the 
intersection  of  the  Michler  meridian  line  with  the  Pennsylvania  or  Mason 
and  Dixon  line. 
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75.  Camp  Potomac. — On  the  Backbone  Mountain  where  it  is  crossed  by 
the  meridian  line  traced  by  L.  A.  Bauer  in  1897  which  starts  at  the  Po- 
tomac Stone  placed  by  W.  McCuUoh  Brown  in  1897.  The  precise  point  is 
49.6  feet  north  of  the  Potomac  Stone.  The  Potomac  meridian  is  one  and 
one-eighth  miles  west  of  the  Fairfax  meridian. 


MARYLAND   GEOLOGICAL   SURVEY  61 

76.  Foley  Mountain.— Near  Brookside,  W.  Va.  The  station  is  on  the 
top  of  the  mountain  in  the  clearing  for  the  meridian  line  22,05  feet,  35^ 
01/2  west  of  north  from  L.  A.  Bauer's  meridian  station. 

79.  Taylor's  Hill.— The  magnetic  station  is  61.3  feet  north-northwest 
of  meridian  station. 

81.  Fire's  Hill. — ^North  of  a  large  fiat  rock  at  north  end  of  clearing  for 
the  meridian  line. 

Descripticns  of  Recent  Magnetic  Stations  in  the  Vicinity  op 
Maryland  occupied  by  the  U.  S.  Coast  and  Geodetic  Survey. 

delaware. 

6.  Bombay  Hook,  Kent  County,  1899. — Station  is  in  cornfield  on  beach 
in  line  of  Duck  Creek  Light  and  Woodland  Beach  Hotel  buildings,  about 
500  feet  south  of  a  stunted  tree  near  hightide  line  and  about  %  mile  from 
hotel.  The  gfround  is  owned  by  the  Smith  heirs  and  has  been  occupied 
for  some  time  by  a  colored  man,  Samuel  F.  Loatman.  This  position  Is 
in  the  near  neighborhood  of  the  station  occupied  by  Locke  in  1846. 

1.  Dagsbobo,  Sussex  Coltvty,  1899. — Station  is  quite  close  to  old  sta- 
tion of  1856  occupied  by  Mr.  C.  A.  Schott  of  the  U.  S.  Coast  and  Geodetic 
Surrey,  being  110  yards  back  of  road  on  a  line  at  right  angles  to  road  be- 
tween second  and  third  house  from  Lingo  to  Lingo's  store  and  about  100 
yards  back  of  peach  tree  on  said  line  and  pointed  out  as  the  site  of  hotel 
owned  by  Mr.  Smith  ^  and  500  yards  north  of  Pepper  Creek  Ditch  bridge. 
Property  is  owned  by  Mr.  R.  D.  Lingo. 

4.  Habrinoton,  Kent  County,  1899. — Station  is  in  northwest  corner  of 
white  public  school,  being  south  of  north  fence  by  19.6  feet  and  distant 
from  northwest  corner  post  28.6  feet.  Precise  point  is  marked  by  a  tent 
peg. 

7.  Newabk,  New  Castle  County,  1899.— Station  is  on  farm  of  the  Lewis 
heirs,  three-quarters  of  a  mile  from  depot  and  occupied  by  Mr.  E.  M. 
Lewis.  It  is  south  of  Delaware  Avenue,  about  350  feet,  and  east  of  South 
College  Avenue,  about  400  feet.    Precise  point  is  shown  by  a  stake. 

2.  Seafobd,  Sussex  County,  1899. — Station  is  in  public  school  lot,  35.9 
feet  from  west  fence  and  52.9  feet  distant  from  south-west  corner  post. 
Precise  point  is  marked  by  tent  peg. 

VIRGINIA. 

33.  AocoMAC,  AccoiCAO  CouNTY. — Station  is  in  a  large  open  lot  just  west 
of  the  court-house  square,  near  the  southern  edge  of  same  and  near  the 

^Tfiis  hotel  is  referred  to  in  Mr.  Schott's  description  of  old  station. 
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road.  It  is  marked  by  a  heavy  granite  post  lettered  U.  8.  C.  S.,  with  small 
copper  bolt  marking  point.  Post  projects  above  groimd  by  4  inches  and 
is  the  southern  one  of  two  marking  the  meridian. 

35.  Chablottesyuxs,  Albbmablb  County. — Station  is  near  north  end  of 
Athletic  grounds  of  the  University  of  Virginia;  it  is  nearly  south  27 
meters  from  granite  post  lettered  U.  S.  C.  S.  and  in  line  with  it  and  first 
chimney  visible  to  the  right  of  the  University  Museum  and  just  appearing 
above  the  surface  of  the  ground  under  the  trees  in  the  University  grounds. 

39.  Chkbbydale,  AiJfiXANDRiA  CouNTY.— Station  is  near  residence  of  Hr. 
E.  D.  Preston  of  the  Coast  and  Geodetic  Survey,  being  about  140  feet  east 
of  same. 

31.  Chbibtiansbubo,  Montgomeby  County. — Station  is  near  summit  of 
the  ridge  just  south  of  the  railroad  station  and  near  road  or  lane  which 
extends  up  the  ridge  from  a  point  about  100  meters  east  of  the  railroad 
station  and  about  20  feet  from  north  meridian  stone  in  the  line  of  Pres- 
byterian white  church  spire  west  of  court-house. 

36.  Culpepeb,  Culpepeb  County. — Station  is  located  in  the  Southern 
railroad  stock-yards  about  Vi  mile  east  of  the  town  of  Culpeper  and 
north  of  the  Southern  railroad  tracks.  Station  is  slightly  north  of  the 
summit  of  the  ridge  which  is  a  little  south  of  the  center  of  the  lot  and 
is  17  meters  east  of  a  granite  post  marked  U.  S.  C.  S. 

37.  Faibfax,  Faibfax  County.— Station  is  located  near  the  southwest 
comer  of  the  grounds  surrounding  the  court-house  and  other  county 
buildings;  it  is  marked  by  a  granite  post  6'^x6'^  on  its  top  lettered  U.  S. 
C.  S.  read  looking  north. 

29.  Lebsbubo,  Loudoun  County. — Station  is  in  the  north  end  of  the  play- 
ground on  the  west  side  of  the  Leesburg  Academy — ^nearly  due  north  of 
the  building;  about  20  feet  from  the  fence  north  and  60  feet  from  fence 
east. 

32.  BiCHXOND,  Henbico  County.— Station  is  in  "  New  Beservoir  Park,'*  in 
southwestern  section  of  the  city  near  the  river,  in  open  space  just  south 
of  the  Lake;  marked  by  a  heavy  granite  post  sunk  5  feet  into  the  ground, 
top  dressed  4  inches  square,  marked  U.  S.  C.  S.,  with  a  small  copper  bolt 
marking  the  point.  Post  projects  above  ground  by  4  inches  and  is  the 
southern  one  of  the  two  marking  the  meridian. 

20.  Bound  Hiix,  Loudoun  County. — Station  is  in  pasture  field  of  Mr. 
Lodge,  who  ovens  the  store  nearest  to  the  depot.  Field  is  on  north  side 
of  the  railroad,  and  station  is  to  north  of  field  about  33  feet  south  of  the 
stone  fence  and  246  feet  northwest  of  fiour  mill.    Marked  by  a  locust  stub. 

38.  Woodstock,  Shenandoah  County. — Station  is  located  near  the  north 
end  of  lot  within  the  race-track  at  the  fair  grounds  and  13  meters  from 
north  meridian  stone  marked  U.  S.  C.  S.  on  a  line  28*  south  of  west. 
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WEST    VIEOINIA. 


9.  ALDER80^%  MoNRoiB  CoTTNTY. — Station  is  located  on  grounds  of  the 
Allegheny  Collegiate  Institute  on  the  south  side  of  High  Street,  between 
Church  and  Monroe  Streets;  it  is  marked  by  a  sandstone  post  projecting 
3  or  4  inches  above  the  ground  and  the  precise  point  is  marked  by  a  coj)- 
per  bolt. 

12.  Beyxbly,  Randolph  County. — Station  is  in  the  south  end  of  the  town 
in  the  yard  of  Dr.  H.  Yokum  on  the  west  side  of  the  main  street  and 
is  marked  by  a  heavy  sandstone  post  in  which  is  set  a  copper  bolt  which 
is  also  the  southern  mark  of  meridian  line,  the  north  end  of  which  is 
likewise  marked  on  the  east  side  of  the  main  street  350  feet  distant. 

13.  BucKHANNON,  Upshub  County. — Station  is  located  in  the  grounds  of 
the  West  Virginia  Conference  Seminary  (Methodist  Church),  at  northwest 
corner  of  the  lot.  It  is  marked  by  a  blue  sandstone  post  and  copper  bolt 
which  also  marks  north  end  of  meridian  line,  and  is  about  450  feet  north 
of  south  meridian  post. 

20.  Clabkbbubg,  Habbison  County. — Station  is  marked  by  a  copper  bolt 
in  southern  sandstone  post  of  meridian  line,  170  feet  cast  of  public  school 
building  in  play-ground  of  same. 

22.  Gbafton,  Taylob  County. — Station  is  located  on  a  hill  near  a  large 
rock  which  is  a  prominent  object;  it  is  almost  south  of  the  railroad  depot. 
Station  is  known  to  Mr.  Jno.  £.  Slone  of  this  place,  and  is  a  few  hundred 
feet  from  meridian  established  by  the  U.  S.  Geological  Survey. 

69.  Hancock,  Washington  County,  1897.— In  the  large  open  field  north 
of  railroad  depot  belonging  to  Mr.  Brosius. 

16.  Hendbioks,  Tuckeb  County.— Station  is  on  land  owned  by  the  U.  S. 
Leather  Company,  about  1000  feet  beyond  Little  Block  Fork  River  bridge 
and  on  the  north  side  of  the  road.  It  is  about  1200  feet  southwest  of 
West  Virginia  Central  railroad  and  the  same  distance  from  Dry  Fork 
railroad.    Is  marked  by  a  cross  on  a  natural  rock. 

25.  Kbybeb,  Minebal  County. — Station  is  in  the  laven  of  the  house  on 
the  hill  belonging  to  Mr.  W.  E.  Crooks,  marked  by  a  sandstone  post  and 
copper  bolt. 

96.  Paw  Paw,  Moboan  County,  1899.— This  station  had  to  be  placed  in 
West  Virginia  as  it  was  not  easily  possible  to  cross  the  river  into  Mary- 
land with  the  magnetic  outfit.  It  is  in  the  large  field  south  of  railroad 
station,  near  the  frame  dwelling-house  on  the  hill.  The  precise  point  is 
marked  by  a  stake  37  feet  from  northwest  comer  of  fence  (wood),  67  feet 
from  northeast  corner  and  29  feet  in  front  of  gate.  The  house  was  occii- 
pied  at  the  time  by  B.  G.  Bevans. 
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19.  Philippi,  Barbour  County. — Station  is  in  the  southern  part  of  the 
town  on  a  street  running  nearly  east  and  west,  on  land  owned  by  C.  A.  W. 
Smith,  being  the  third  lot  from  Main  Street.  It  is  marked  by  a  copper 
bolt  set  in  the  north  sandstone  post  of  the  meridian  line,  distant  about 
2000  feet  from  a  similar  post  marking  south  end  of  line  in  northwest  cor- 
ner of  a  lot  owned  by  the  Hon.  G.  A.  Dayton. 

11.  Pickens,  Randolph  County.  Station  is  about  %  mile  east  of  rail- 
road, and  100  feet  north  of  road  running  east  from  depot  on  land  belong- 
ing to  James  Pickens,  anQ  back  of  a  house  owned  by  W.  R.  Thomas; 
marked  by  a  copper  bolt  set  in  a  triangular  rock. 

15.  Weston,  Lewis  County. — Station  is  at  the  south  post  of  meridian 
line  in  front  of  the  south  wing  of  the  tnain  building  of  the  West  Virginia 
Hospital  ana  230  feet  west  of  the  railroad;  marked  by  copper  bolt  in  blue 
sandstone  post. 

The  Distribution  of  the  Magnetic  Inclination  or  Dip  for 

January  1,  1900. 

Plate  IV. 

EXPLANATORY    REMARKS    AS  TO   ISOCLINIC    MAP,    METHODS   OF  OBSERVING 

AND   REDUCING. 

In  the  First  Report,  pp.  413-418,  the  magnetic  inclination  is  de- 
fined and  a  brief  account  of  the  principal  phenomena  is  given, 
while  on  p.  452,  a  description  and  a  view  (Plate  XV,  Fig.  2)  of  the 
instrument  used  in  the  observations  will  be  found.  Plate  XVI,  of 
the  same  Report  contained  the  preliminary  lines  of  equal  magnetic 
inclination  for  January  1,  1897,  as  based  upon  the  1896  work.  The 
present  map  (Plate  IV),  however,  is  based  on  all  of  the  obser- 
vations, the  graphical  method  of  constructing  the  lines  having*  been 
again  adopted. 

The  general  method  of  making  dip  observations  in  use  in  the  Coast 
and  Geodetic  Survey,*  with  but  slight  modification,  was  employed. 
The  dip-circle  is  known  as  56/4440,  and  at  the  time  it  was  loaned  to 
the  Maryland  Geological  Survey  (before  the  writer  had  charge  of  the 
magnetic  work  of  the  Coast  and  Geodetic  Survey),  it  had  but  one 
needle  that  gave  satisfactory  results.  Accordingly  this  needle, 
known  as  Xo.  1,  was  almost  exclusively  used  and  when  occasionally 

^  See  Appendix  No.  8,  Report  of  the  U.  S.  Coast  and  Geodetic  Survey  for 
3881. 
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some  other  needle  was  employed  the  result  obtained  with  it  was  re- 
ferred to  iJfo.  1.  The  method  of  observation  gave  two  independent 
results,  which  are  designated  in  the  tables  as  I  and  II. 

At  all  stations,  except  in  special  investigations  of  locally  disturbed 
areas,  the  polarity  of  the  needle  was  reversed. 

The  reduction  to  mean  of  day,  January  1,  1900,  had  to  be  made, 
as  in  the  case  of  the  declination,  without  the  use  of  a  magnetic  obser- 
vatory. The  repeat  observations  made  at  Linden,  the  base  station, 
as  given  in  Table  XIV,  combined  with  those  of  the  Coast  and  Geo- 
detic Survey  in  the  vicinity  of  Maryland  gave  an  average  annual 
decrease  of  the  magnetic  inclination  of  1/5,  Reduction  to  mean  of 
day  was  made  with  the  aid  of  the  continuous  observations  obtained  at 
the  Magnetic  Observatory  of  the  United  States  Naval  Obesrvatory 
before  it  was  removed  to  its  present  disturbed  site,  viz.,  from  1889- 
1892. 

The  tables  of  the  diurnal  variation  of  the  inclination  were  not 
given,  however,  in  the  publications  of  the  Observatory,  hence  they 
had  to  be  deduced  from  a  combination  of  the  following  two  tables, 
Table  XI,  which  gives  the  diurnal  variations  of  the  horizontal  intensity, 
and  Table  XII,  the  same  for  the  vertical  intensity.  The  tabular  quan- 
tities are  expressed  in  units  of  the  fifth  decimal,  c.  g.  s.  units,  which 
unit,  following  the  suggestion  of  Eschenhagen,  is  called  a  gamma 
and  is  designated  by  the  Greek  letter,  y — the  g  sound  reminding 
one  of  the  name  of  Gauss.  Table  XIII  gives  the  corrections  to  be 
applied  to  an  observed  inclination  to  refer  it  to  the  mean  value  for 
the  day  (24  hours). 
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Table  XI. 

Diurnal  variation  of  the  horizontal  intetigity  of  the  earthU  magnetic  force  a*  derived  from  the  coutinwtuM  obterva- 
tions  of  the  Washington  Magnetic  Observatory  between  the  years  1889-1891,  in  units  of  the  fifth 

decimal  C.  O.  8.  system. 

The  hours  given  are  for  the  75  Meridian  Mean  Time  which  is  8m.  128.  fast  on  local  mean  time.  Pins 
sign  of  tabular  quantities  means  less,  and  minus  sign  greater  than  mean  of  day,  hence  the  table  gives  the 
corrections  to  be  applied  to  an  observed  quantity  to  obtain  the  mean  yalue  of  the  day. 


Month 

Year. 

1  __ 

1 

i. 

M. 

HOUR. 

9 

^ 

1 

P.M. 

2     S 

4 

5 

6       7       8       9    1  10  1  11      12 

2        3        4      5     6     7      8 

10    11 

12 

Jan.  . . 

1890 
1891 
1892 

Mean. 

1889 
1890 
1891 

0-1-1 
i     0-2-4 
-4-4-5 

-3 

-  3 

-  8 

-  8 

It 

5'-  6-   5+   2+12+17 
9-10-    7+    4  +  19+24 
9|-  6-  3+141  +  26+25 

■        !      1 
+  10+    5       0-  3-6-6-3-2     0 

+  17+    9+    1-  5-51-4-3-1—2 

+  17,+    9+   2-  3-4-7-51-2—2 

0      0 
—  1      0 
-1—2 

a 
0 

Feb  .. 

1-1,-2-3 

0      0-2 
+  1-1      0 
+2-8-8 

-6 

-3 
-1 
-5 

-  6 

-  3 

-  1 

-  7 

-  5- 
_   2 

—  m'— 

! 

8-  71-   5;+    7  +  191  +  22 

7-  5-   4+   2'+   6'  +  10 
4|-  5|-   3j       0+   5+10 

9-  6-   1;+   2+   9+11 

'         ■         1 

+  15 

+   9 
+  10 

+  11 

+    8]+    ij-   4-5-61-4 
+    7+4-   I-5-2L2 

+  3-  1-  1,   0    o:+i 

+   9+6+1      0-31-2 

*     ■ 

-2-1 

+  1I  +  I 
0+1 
0     0 

+  1  +2 
0  —  1 
0      0 

-1 

Mean. 

1889 
1890 
1891 

Mean. 

1889 
1890 
1891 

■  +  l'-l|-2 

';-l'-3-2 
-4,-2-3 

!-6-7|-6 

-4'-_4|-4 

-4-4-4 
-2-2-2 
|-7|-6-7 

-3 

-3 
-4 
-7 

-5 

-4 
-3 
-9 

-5 

-2 

-1 
-4 

-  4 

-  4 

-  6 
-10 

-  7 

-  5 

-  4 

-  9 

-  6 

-  3 

-  1 

-  2 

-~2 

-5!- 

=  ^5- 
-8- 

T-   5I-   3|+    1!+    7 

4       0+   6+11+    9 
4|+    1+   5+14  +  15 
7-   3+   5+10+10 

+  10 

+  10 

+   6+    3        0-2,-2|-l,     0+li     0      0 

March. 

+  10 
+  14 
+  10 

+    4 
+    7 
+  10 

±_! 

+  1 
+  2 
+  11 

+  5 

-  6 

-  6 
-10 

-  7 

1 
+    1-   4-   5-4      Oi-1 
+    2-1-3-8     0      0 
+    6-1-  2-1  +1+5 

-2—2    a— 2- 
-l— 1— 8— 4- 

+  3     0—4  —  1- 

1 

oj-l— 2— 2- 

-2|-l|  +  2'  +  l.- 
-8-3-4-4 
-5— 6-6-5 

-3 

Apr.. 

-  6 

-  0 

-  3 

-  7 

_ 

5'-  1I+   5|  +  12'  +  11 

2+   3+12+15  +  13 
11+    8+17+19  +  16 
4'+    8+13+23+25 

+  11 

+   7 
+  11 
+  10 

+    3,-   2-  3I-S      0  +  1 

1 
_  4_   51-  4-5-2,     0 
_   4_   gl-   9|_9_'j_2 

+    3-   7,-10;-6-4,-l 

•    1         1       I 

-3 

_2 
-2 
-6 

May.. 

Mean. 

1889 
1890 
1891 

Mean. 

-4 

-2 
-1 

+  2 

i  __ 

0 

-4-4 

0,     0 
-l'-4 

-1C2 

-  5 

-  5 

-  1 

-  5 

-4 

+ 
+ 

+ 

2+    5!  +  14;  +  19|+18,+    9 

1         1                  1         "    '  "'" 
1  +   6+18|  +  22  +  14+    4 
l|+    7  +  17  +  20+15+    4 
2+13+231  +  24+14+    2 

1 -h   9+19+22+14+    3 

_   2-   7I-8    -7-4-1 

-11-11-  6,-5-2-2 
-11-10-   8|-5'-2      0 
_18;-l4-ll|-5-2-2 

-12,-12-   8,-5-3-1 

-3 

-2 
0 

+  1 

0 

-1 
-1 

+2 

-3-3-3- 

-1—1—2- 
-8!-i:-l. 

+  5.  — 2j-^l- 

0-1-1- 

-3-2-3- 

-4,-3-2 

0      0  —  2 

-8 

-I 

-1 
-1 

-1 

June. . 

1889 
1890 
1891 

Mean. 

1              1 
'-1-1-2 
-1      0  +  1 

-1 -1-1 

-1 
0 
0 

0 

-  3 
0 

2 



-  2 

-  4 

-  3 
-8 

0 
0 

0 

1                   '          1 
+    6+14  +  18+14+    6 
+    5,  +  14  +19+15.+    9 

+    9  +  I5+I7+I2I+    4 

1                   '          ! 

-  1 

-  3 

-  5 

-  3 

1         1         '       1       ' 
_   7_  9!_   9|_8i-2-l 

_   8-   8-   9-6-41-1 

-13-17-15'-8-3     0 

i 

-1 

0 
0 

-   3- 

1,+    7+14  +18+14  -K  6 

-   9-11-11-6-3-1 

0 

_2 

-1—2 

0 
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Table  XI — Concluded. 

IHumal  variation  of  the  horizontal  intensity  of  the  earth's  magnetic  force  as  derived  from  the  continuous  observa- 
tions of  the    Washington  Magnetic  Observatory  between  the  years  1889-1891,  in  units  of  the  fifth 

decimal  C.  O.  S.  system. 

The  hoars  ^iven  are  for  the  75  Meridian  Mean  Time  which  is  8m.  128.  fast  on  local  mean  time.  Pins 
ifn  of  tabnlar  qaantities  means  less,  and  minus  sign  greater  than  mean  of  day,  hence  the  table  gives  the 
orreetions  to  be  applied  to  an  observed  quantity  to  obtain  the  mean  value  of  the  day. 


Year. 

HOUR 

' 

A.M. 

P.M. 

1 

2 

3 

4       5 

1 
6        7 

1    8 

ft       10 

11      12 

1 
+ 

1    2        8 

4 

1 
-   7 

5     6      7 

8 

9 

10 

-3' 

11 

11 

fulv.. 

1889 

—  3 

1 
—  3—5 

—  1- 

2 

-   8- 

i 
1  -f 

5+12+18 

i 
+  18+18 

5 

-  f  V 

-6-8-3 

-1 

-2 

-8-3 

1890 

—  3 

Oi  — 2 

0- 

2 

-   3 

0  + 

8  +  18  +  22+19;+   7 

— 

4 

-lO-lli- 

-10 

-7_4-_5-4 

-8-8 

-2-8 

1891 

—  2 

-Ij      O 

0- 

1 

_   4_ 

2  + 

6  +15  +20, +  17.+    8 

— 

5'-10|-15l- 

-15 

-9-2+2+3 

+1+1+1      0 

Mean. 

_3_1,_2      0|- 

2 

-   8- 

1;  + 

6+15  +  20+1::*  +   9 

— 

1|-   7'-10- 

-111 

_-7_s|_2 -1-1-2 

-1-2 

kVL^. 

1889 

_6_3— 31— 2- 

S 

-   .5'- 

1 
2'  + 

.         1                  i 
7  +181  +  28+19+   9 

+ 

1-   6-   8- 

-  6 

-8 

-sL^-^'i-i^S 

-2|-4 

,   1890 

_7J_«_5-4l- 

6 

-   5- 

1 

+  12+241  +  24+19+10 

+ 

2-   5-   7- 

-   7; 

-5 

_5!-4"6-5-5 

"6-5 

1891 

—  4— 5— 5|-4- 

5 

-«;- 

3 

+  101  +  22+26+21+11 

— 

2-  9-14.- 

-12' 

-8|-8|+V--3;"S,-4 

0-8 

Mean. 

—  6  —5  —4,-3- 

5 

-   5- 

2+10+21  +24  +20'+10 

0^    T-lOr 

-  «l 

-5-4-3|-4-i 

-f 

-3-4 

*rl)t 

1889 

-3—5  —4-6- 

6 

-  6- 

4|  + 

7  +16+21  +22+13 

+ 

1                  1 
5-1-5- 

-5' 

-4'-, 

-4-2-5-4 

-5-4 

1880 

_4  _6'— 4— 0- 

8 

—   7 

— 

4|  + 

5+16+21+20+14 

+ 

6-   1 

-   5- 

-  5 

-5-4 

-2-2-8,-5 

-4|-5 

1891 

_ft__6;  — 7,-7- 

1          1 

10 

-   f 

— 

4'  + 

8,  +  l9  +26;  +  24.  +  19 

+ 

7|-   2 

1 

-   9- 

-12 

-5-4 

-3,-5,-5-4- 

-6|-6 

Mean. 

—  4 

—  e 

►!  — 5,-6- 

8 

-   7;- 

4,+ 

7 

+  I7I+23 

+  22  +15 

+ 

6 

-   1 

-   6- 

-    7 

-5 

-3 

-8 

-3 

-4 

-4 

-5 

-5 

3  +10+13+13+11 

1  +14+24+271  +  22 

2  +18+27+271  +  23 


2  +14  +21  +22  +19 


+  5i+  2 
+  15+  7 
+  11  +   4 


-  1- 
+    1- 

-  2- 


2-4- 
ll     0- 


-1-1  -l-l-2i-2 
5,-4—4-4-4-7 
■3,-5-5-01-51-6 


-7 
-8 


+  10'+    4;-    II-   2-l-3-3!-3-8i-4|-5l-6 


5+2+  9+11+12 
3+  4' +7+9+8 
4  +    71  +  16  +  19+22 

4  +   4+11  +18'  +  14 


+  3;  +  ll  +13 

9-    71       0+111  +  15 

+    71  +  20+23 


4+3  +14  +17 


+  8+1  0- 
+  4}  0-  2- 
+  191  +  12+    8- 


2|-2-l  +2+3 

8-8 

8-6, 


0     0  +  1 
-6-61-3 


+  1  0-l{-3 
+2-1 +2+8 
-3-5-2-3 


+  10|+   4|  o|-J-4|-2!-l      0,     0-2;     0-1 

+  10+   5  0-  3-4'-2-ll     0 

+  14+10+  41-   1-3-2-1+1 

+  17+   9  01-   6-6-6-4-4 


0  0+1+1 
+  2  +3+4+3 
-10     0      0 


+  14  +    8  +    1  -   3-4-8- 


-1      0^1-^2+1 
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Table  XII. 

Diurnal  variation  of  the  vertical  intensity  of  the  earth's  magnetic  force  as  derived  from  the  continuous  a6wr'-.j'«K 

at  the   Washington  Magyutic  Observatory  from  1889-91. 

The  quEDtities  are  expressed  in  units  of  the  fifth  decimal  C.  G.  S.  system,  and  are  given  for  honra  of  75  Meridij 
Time  which  is  8  m.  12  s.  fast  on  local  mean  time.  Pins  sign  indicates  less,  and  minus  sign  greater  than  mo 
of  day. 


^ 

HOURS. 

Year 

1 

A.  M. 

P.  M. 

1 

2  !  3      4      5     6     7     8  1    9       10     11  I  12 

1                     !     , 

1 
1       2       8       4    ,    . 

j 

5       6        7        1 

%        9 

10    11  1 

Jan.. 

11889 » 

-2-1 

1 
-1- 

1 

I'M 
-i!-i'-i-i  +2  + 

1          1 
2+6+7 

+ 

1 

Oi 

1-    1- 

1- 

1 
1-    1 

-  1    0 

1891  « 

+  2+2 

+  2  + 

2 

+  2+3+1-1-  1  + 

3|+   6+   6 

+ 

1 

— 

2- 

5-  5- 

8-   4- 

4  — 

3-  2 

-  1    0^ 

1892 

1 

-2,-2 

-1  + 

1 

+  2+3  +1;      0+3  + 

7+7+4 

+ 

8|  + 

3:  + 

1  +    1  - 

1-   3- 

6- 

8—  8 

-  4-1- 

Mean. 

-1     0,    o|  + 

l,  +  l'  +  2'     O-1I+    1|  + 

4'+   6+   6 

+ 

2> 

0!- 

1-   2- 

2-   3- 

4- 

4—  4 

-  2    11 

Feb.. 

1889 

-iLai_il_ 

2-2|-3-8'-2       0  + 

1 
2+    51+    9 

+ 

2I 

1 
0- 

2-2  '- 

1 

+    1  + 

li- 

1-    1 

_  1     n- 

1890 

-3-1-1- 

l_2'_2-2-2-    1  + 

11+    3;+   4 

+ 

4|  + 

^1  + 

2+2    + 

2 

+   2  + 

1 

0-   2 

-  3-?.- 

1891 

_2-l!    Y 

1  +1  +2     Ol  +  l  +    3  + 

1              ' 

6;+   8|+   6 

+ 

4I  + 

1'- 

1 

2-3    - 

•^ 

-  6- 

6- 

6-  4 

-  4-2- 

Mean. 

-2I-I-I!- 

li-li-l-2|-l  +    l|  + 

S!+    5!+    6 

+ 

8  + 

1- 

1-  1- 

1 

-   1!- 

il- 

2-  2 

-  3-2- 

Mar. 

1889 

1             '             ' 

-l-l'  +  l  +2- 

2     0 

1 
-1-1-1 

0!  + 

31+7+7 

+ 

4|  + 

3k 

1'       0'- 

2 

-   8- 

3- 

4-   4 

_  4-3- 

1890 

-1-1,-1- 

1      0 

-1-1-1 

(^■f 

2+    4|+    4 

+ 

3 

+ 

3  + 

1+    1! 

0 

0 

0- 

1-   2 

-  3-2J 

1891 

+  2'  +  8'  +  4'  + 

4+4,  +  4+2+3'+   5'  + 

1                     1 

9|  +  14+13 

+ 

8 

+ 

*r 

1-5- 

7 

-13- 

11- 

11-11 

-  9-:J 

Mean  . 

+  1 

+  1  +2| 

0+l|  +  li     0     0+2  + 

5+8+8 

+ 

5|  + 

3i 

oi-  1- 

8-   5- 

5- 

5-    6 

-  .'i-4-^ 

Apr.. 

1889 

+  2 

0-1 

_ 

l-l_3l_2i— 2        0  + 

11+    8+   7 

+ 

5  + 

1 
1  + 

1-   2- 

8-  3- 

1 
2- 

2-  2 

-  l-I 

1890 

-1 

0      0 

O-l-l-l-l  4r    1  + 

5+7+7 

+ 

4  + 

1- 

2-  4- 

4-   3- 

1- 

1-2 

—  'J— 2-t 

1891 

+  3 

+  4+ 4' +  12 +8+8+ 4, +  1+    2  + 

7  +  12+12 

+ 

ll|  + 

4- 

2,-10- 

15-17- 

'Y 

11-10 

7  —  *2  * 

Mean . 

+  1  +l!  +  l;  + 

4+2+I1     0-1+    l|  + 

4|+    9,+   9 

+ 

7|'  + 

21— 

1-   5- 

7-   81- 

7  — 

5|-   5 

-  3-2 

May. 

1889 

+1 +2+1 

1       1 

0-1U2-3-2      0  + 

5+8+7 

+ 

5  + 

1 

_ 

8-   4- 

5-  4|- 

2- 

2-2 

-    1     «^- 

1890 

-1      0,-1 

2-3-3-3,-2       0  + 

4+    7'+    7 

+ 

61  + 

4 

_ 

2-   4- 

4-   3- 

11 

0,       0 
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Table  XII. — Concluded 

j0ittrna}  rariation   of   the    vertical  intentity  of  the  earth^t  magnetic  force  a»  derived  from  the  continuous  obMrvatiofiB 

at  the   Wa$hingt<m  Magnetic  Observatory  from  1889-91. 

TLf  quantities  are  expressed  in  units  of  the  fifth  decimal  C.  G.  8.  Bystem,  and  are  given  for  hours  of  75  Meri- 
ian  tinae  which  is  Sm.  12s.  fast  on  local  mean  time.  Plus  sign  indicates  less,  and  minus  sign  greater  than 
lean  of  day. 
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Table  XIII. 

Diurnal  variation  of  the  magnetic  dip  ae  derived  from  the  3  years  1889-91  continuous  observations  at  the 

Washington  Magnetic  Observatory. 

The  hoars  given  are  for  the  75  Meridian  Mean  Time  which  is  8m.  12b.  fast  on  local  mean  time.  PIqb  sit^o  c 
tabular  quantities  means  less,  and  minus  sign  greater  than  mean  of  day,  hence  the  table  gives  the  corrections  t 
be  applied  to  an  observed  quantity  to  obtain  the  mean  value  of  the  day. 
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Fig.   1.     Diurnal  variation  of  the  magnetic  declination  at  Washington,  D.  C.  (1888-90). 
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Figure  1  gives  a  diagrammatic  representation  of  the  diurnal  varia- 
tion of  the  declination,  Figure  2,  that  of  the  inclination,  and  Figure 
3,  the  diurnal  variation  of  the  two  elements  combined/  This  dia- 
gram (Figure  3)  represents  the  path  described  in  the  course  of  a 
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FiQ.  2.      Diurnal  variation  of  the  magnetic  inclination  at  Washington,  D.  C.  (1889-1890). 

day  by  the  north  end  of  a  freely-suspended  magnetic  needle,  as 
viewed  from  the  center  of  suspension,  supposing  that  the  earth's 
permanent  magnetic  field  were  eliminated  and  that  the  needle  were 
acted  upon  alone  by  the  magnetic  field  producing  the  diurnal  vari- 


Fio.3.     Dinmal  Tariation  of  curve  of  declination  and  inclination  at  Washington,  D.  C. 

(1889-1890). 

ation  of  the  earth's  magnetism  (compare  the  similar  diagrams  for 
the  secular  variation  on  p.  472  of  the  First  Keport).  For  the  diur- 
nal variation,  the  changes  in  declination  and  inclination  are  only 

*The  three  flgrures  are  taken  from  the  publications  of  the  Washington 
Magnetic  Observatory  for  1887,  Appendix  2. 
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a  few  minutes  of  arc,  for  the  secular  variation,  they  are  on  the  other 
hand  a  matter  of  several  degrees  and  the  curves  cannot  yet  be  closed 
nor  is  it  at  all  likely  that  they  ever  will  be  strictly  closed.  So,  like- 
vdse,  the  diurnal  variation  curves  according  to  recent  investigations, 
do  not  appear  to  be  strictly  closed  curves.  It  is  possible  that  the 
slight  magnetic  effect  recently  observed  in  the  United  States  during 
the  time  of  the  total  eclipse  of  the  sun  on  May  2»,  1900,  may  throw 
some  light  on  the  peculiar  retrograde  movement  of  the  diurnal  varia- 
tion needle  during  the  night  hours.     See  Figure  3. 

ACCURACY  OF  THE  OBSERVATIONS. 

The  corrections  to  an  observed  inclination  observation,  as  given  in 
Table  XUI,  do  not  strictiy  apply  to  the  period  of  the  observations  of 
the  magnetic  survey  because  of  the  manifold  other  variations  con- 
tinually taking  place.  Fortunately,  in  the  case  of  this  element,  these 
variations,  as  well  as  the  diurnal  variation — the  maximum  correction 
on  account  of  which  is  but  1' — ^are  small  in  comparison  with  those  of 
the  diurnal  variation  of  the  declination,  though  their  absolute  effect, 
had  we  as  accurate  means  for  measuring  the  dip  as  the  declination 
would  be  equally  as  great.  As  long,  however,  as  we  must  be  content 
to  measure  a  dip  vnthin  1'  or  2'  with  our  present  dip-circles,  the  re- 
duction errors  on  account  of  the  disturbance  variation  and  the  annual 
variation  (not  to  be  confounded  with  annual  or  secular  change)  are 
in  general  negligible  quantities.  A  discussion  of  the  many  repeat 
observations  at  the  base  station.  Linden,  showed  that  the  probahle 
error  of  an  observation  was  reduced  by  applying  the  corrections 
given  in  Table  XIII. 

An  idea  of  the  combined  effect  on  a  single  observed  result  of  the 
dip  produced  by  the*  observing  error  and  by  the  total  reduction  error 
(diurnal  variation,  disturbance  variation,  annual  and  secular  varia- 
tion) vnll  be  obtained  by  glancing  over  the  residuals  in  the  last 
column  of  Table  XIV,  which  gives  in  detail  the  results  of  the  rei)eat 
observations  at  Linden.  These  residuals  representing  the  differences 
of  the  separate  results  from  the  mean  of  all  (21)  amount  in 
one  case  to  nearly  4',  in  general,  however,  they  are  considerably 
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less.     The  mean  square  error  of  a  single  result  (the  mean  of  two 
independent  observations,  I  and  II,  with  needle  No.  1)  is: 

and  the  probable  error  of  a  single  result  is: 

£=  ±  0.6745  \/ -E*"^  =  ±  r  .37 
^  n  —  1 

These  figures,  as  stated,  represent  the  total  error — observing  and 

reduction  error.     We  can  get  some  idea  of  the  observing  error  from 

a  consideration  of  the  differences,  I-II,  given  in  Tables  XIV  and  XV. 

From  these  we  find  as  the  mean  square  observing  error  of  the  mean  of 

I  and  II: 

and  for  the  probable  observing  error: 

t'  =  0.6745  sj^^  =  dz  O'.  79 

These  quantities  are  smaller  than  the  preceding  ones,  as  was  to  be 
expected,  since  the  error  of  reduction  to  mean  of  day,  January  1, 
1900,  is  not  included  and,  furthermore,  because  they  are  derived 
from  the  results  obtained  under  the  same  conditions  and  not  under 
the  varying  conditions  of  an  entirely  independent  remounting  of  the 
instrument  at  a  different  time,  so  that  //  and  ^  would  need  to  be 
somewhat  increased  in  order  that  they  might  represent  the  actual 
observing  error. 

While  these  figures  show  that  all  needful  accuracy,  for  the  present 
purpose  of  the  magnetic  survey,  had  been  obtained,  they  do  not  rep- 
resent the  highest  degree  of  accuracy  attainable  with  the  very  best 
dip  instruments.  Since  these  observations  have  been  made,  the 
writer  upon  taking  charge  of  the  magnetic  survey  of  the  United 
States,  has  had  all  of  the  dip  instruments  of  the  Coast  and  Geodetic 
Survey  examined  and  intercompared,  so  that  they  may  be  referred 
to  one  particular  dip-circle  (No.  23)  provisionally  selected  as  the 
standard  instrument  This  particular  dip-circle  has,  furthermore, 
been  compared  at  Washington  with  two  earth  inductors  of  different 
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construction  and  has  been  found  to  agree  with  each  within  a  few 
tenths  of  a  minute.  Needle  No.  1  of  the  dip-circle  (56/4440)  used 
in  the  magnetic  survey  of  Maryland  had  a  correction  in  1900  on 
No.  23  of  about  — 1'.  As  the  correction  to  a  needle  is  generally 
traceable  to  imperfections  in  the  figure  of  its  pivots  and  is,  therefore, 
subject  to  a  possible  variation  with  constant  use  of  the  needle,  it  has 
not  been  deemed  safe  to  apply  any  correction  to  the  dip  results  during 
the  magnetic  survey  to  refer  them  to  the  Coast  and  Geodetic  Survey 
Standard  Dip  Instrument  Fortunately  all  evidence  goes  to  show 
that  if  there  be  a  correction,  it  will  not  be  much  over  1'. 


TABLES. 

The  headings  of  the  columns  of  the  various  tables  do  not  require 
any  further  explanation.  The  local  mean  time  of  an  observation  is 
given  counting  from  midnight  to  midnight,  from  0  to  24  hours. 
Tables  XHI,  XIV  and  XV  give  the  observations  in  sufficient  detail. 
The  summary  of  the  results  is  found  in  a  subsequent  chapter. 

Table  XIV. 
Magnetic  inclination  observed  at  Bate  Station,  Linden,  Montgomery  County,  between  the  years  189(5  and  1901'. 
[All  observations  by  L.  A.  Bauer,  exceot  Nos.  16,  17  and  18,  which  were  made  by  J.  A.  Fleming.] 


Date. 


Year  and 


^S  5  I  Month  and  Day.  i|*[^i': 


Oct. 
Nov. 


1  July 

2  Sept. 

3  I  " 

4  I  " 
5 
6 

7  ■  "■ 

8  Apr. 

9  June 

10  July 

11  'Sept. 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 


May 


July 


IS-Aug.  7 
4 

14 

14 

28 

34 

27 

14 

21 

25 

18 

24 !  1898 

10 1899 

12 1899 

15 1899 

6 1899 

7 1899 

8 1  1899 

18 1900 

19 1  1900 

20 1  1900 


1896 
1896 
1896 
1S96 
1896 
1896 
1896 
1897 
1897 
1897 
1898 


.56 

.67 

.70  i 

.70  I 

.82' 

.90 

.91 

.29  I 

.47 

.56 

.72 

.73 

.36 

.36 

.87 

.51 

.52 

.5:3 

.54 

.54  I 

.55 


Local  mean  time 

Observed       i 

S-.'    , 

Incli- 
nation at 
Jan.  1, 1900. 

B 

of  obser 
I. 

vation. 
II. 

Inclinations.    '  jjjjf 
!  I-II. 
I.            II. 

Mean 
Incli- 
nation. 

Ueductii 
to  Jan. 
1900. 

fcs 

h.  m. 

h.  m. 

o       /■ 

0^1        / 

0      / 

/ 

0      ' 

various 

times. 

t    1 

70  46  6 ' 

-5.270  41.4 

-0..S 

8  47 

9  47 

70  46.370  48.4-2.1 

47.4 

-5.0 

42.4 

-0.5 

16  25 

17  45 

1       48.41 

45.2+8.2 

46.8 

-5.01 

41.8 

+  0.1 

18  41 

19  19 

'       50.0' 

48.7  +  1.8 

49.4 

-5.0, 

44.4 

-2.5 

15  04 

16  44 

47.6 

47.4+0.2 

47.5 

-4.8 

42.7 

-0.!5 

16  04 

16  16 

,       43. 6| 

43.0+0.6 

43.3 

-4.6 

38.7 

t3.-J 

12  57 

15  58 

1       43.4' 

44.2-0.8 

48.8 

-4.6 

39.2 

.07 

14  42 

15  02 

46.1 

46.6-0.5 

46.3 

-4.1' 

42.2 

-o.y 

10  26 

16  37 

43.5 

42.2  +  1.3 

42.8 

-3.8 

89.0 

-I'.y 

19  80 

19  48 

1       48.2' 

47.2+1.0 

47.7 

-3.7 

44.0 

-2.1 

11  27 

11  47 

1       45.3 

48.2-2.9 

46.7 

-1.9, 

44.8 

-2.y 

13  29 

13  51 

45.8 

46.6-0.8 

46.2 

-1.9 

44.8 

-2.4 

15  43 

16  42 

1       41 .9I 

44.4-2.5 

48.2 

!-1.0 

42.2 

-0.8 

15  53 

16  30 

1       42.0, 

41.4  +  1.2 

42.0 

-1.0 

41.0 

+o.y 

9  33 

10  03 

41.8' 

43.4-1.6 

42.6 

-O.9I 

41.7 

rO:J 

12  56 

11  45 

1       46.5 

46.2+0.3 

46.4 

-0.7 

45.7 

-3.S 

12  52 

11  06 

1       41.8, 

46.0-4.2 

48.9 

-0.7 

43.2 

-1.8 

11  28 

10  31 

41.4; 

44.01-2.6 

42.7 

-0.7| 

42.0 

-O.I 

19  09 

19  09 

37.51 

39.0-1.5 

38.2 

+  0.8 

89.0 

^2.9 

19  00 

19  00 

38.3 

40.2-1.9 

39.2 

+  0.8 

40.0 

ri.y 

11  35 

11  35 

1       41.2' 

1                1 

38.8+2.4 

1 

40.0 
Mean . . . 

+  0.8 
1 

40.8 
0  41.98 

-1.1 

1  Mean  of  6  practice  sets  made  in  vicinity  of  station  before  magnetic  survey  was  started. 


Table  XV 


Magnetic    inclinations  observed  at  various  stations  in  Maryland  between  the  years  1896  and  18V9. 

[All  observations  by  L.  A.  Baaer.] 


No. 


Station. 


Date. 


Month 
and  day. 


C     Upper  Marlboro Sept.    9  . . 

3  L*  Plata "     10  . . 

"  June    4  . . 

4  Brandy  wine Sept.  10  . , 

0     Mechanicayille **      11  . . 

6  Leonardtown "     11  . . 

7  Easton,  Hotel '*      16  . . 

7a        "       F.  G June  24  . . 

'J     CentrcTille,  S.  H !8ept.  17  . . 

"  *»    May    27  . , 


9 

10 

11 

12 

13 

U 

15 

16 

17 

17i 

1* 

19 

2f'i 

21 

22 

23 

24 

24a 


S 

36 


29b 


?4 

.-6 

■rTi 


DaTidson . 
C.  H. 


15  . 
4 


ADDapolis Oct.    21 

EUicott »*       22 

Baltimore,  Fort Nov.     6 

"  Meeter*8...    ••         5 

St.  Mary...  July   14 

Belcamp Nov.     6 

Harford  Furnace **         6 

rreswell *»         6 

Fountain  Green **        6 

CArdiff,  R.  R **         7 

BallF May   10 

Bd.  St. "       10 


.  6.69 
.16.69 
.7.42 


Maisey Sept.  18  . . . 

Ridgely "  19  . . . 

Hurlock **  19  .. . 

Ocean  City •»  21  . . . 

Berlin "  28... 

Snow  Hill "  33  . . . 

Pocomoke  City »»  24  . . . 

PrincesB  Anne •»  24  . . . 

Salisbury,  C.  H "  26  . . . 

M.  L Dec.  4  . . . 

Parsonsburg Sept.  26  . . . 

Cockeysville "  26  . . . 

Frederick,  Asyl Oct.  5  . . . 

C.  H "  7  ... 

Westminster *»  8  . . . 

Hajrerstown *»  9  . . . 

Cumberland "  10... 

Oakland,  S.  H "  12  . . . 

'»          C.  H Aug.  2  . . . 

'•             **      June  5  . . . 

Point  of  Rocks Oct.    18  . . . 

Dickcrson "       13  . . . 

Elkton »       15  ... 

Prince  Frederick »*       19... 

Bdair  Hotel "       20  . . . 

Nov.     7... 


^1  Belair,  Dallam May  4  <fe  15. 


Local  mean 

time  of 
observation. 


II. 


Observed 
Inclination. 


II. 


~E7m.  h.  m.  I     ^      /  e    ^ 

14:29  15:06  70  20.2  70  24.2 

13:28  15:01  70  05.1  70  00.9 

10:41  !  10:59  70  00.9  70  02.6 


6.69  16:14 
6.70!  8:55 
'6.701  18:07 
'6.71|  11:01 
16:19 
12:38 
17:06 

12:52 
6:58 
18:03 
12:49 
7:45 
17:42 
11:32 
14:31 
8:11 
11:25 
13:38 
18:08 
14:19 
16:57 
18:22 
17:07 
14:06 
11:50 
11:24 
10:51 

10:14 
16:20 
11:08 

9:25 
15:06 

8:00 

18:10 
12:07 
17:17 
11:201 

17:10 
15:12 
17:04 
15:08 
11:13 
15:11 
16:20 
17:08 
11:55 
9:26 
12:07 


|7.48; 
16.71' 
!7.40j 

6.72 
6,721 
6.72 
6.72 
6.73 
6.73; 
6.73 
6.73 
6.73 
6.931 
6.73! 
6.74' 
6.76 
6.77 
6.77 
6.77 
6.77 
6.78| 
;  7.581 
9.43' 

6.78 
6.78 
6.79| 
6.80 
6. 80' 
6.85 

7.85 
7.87 
7.84i 

6.80 
6.81 
6.85 
6.85 
7.53 
6.85 
6.85 
6.85 
6.85 
6.85 
7.86 
7.86 


16:44  70  14.6 
10:15  !69  48.2 
18:53  69  87.1 
18:06  70  10.9 
16:87  70  14.0 
17:40  70  38.0 
17:26  ;70  82.2 

I 
13:15  J70 


;    7:06  70 

1  18:23  j70 

;  13:06  70 

I    8:07 '69 

18:00  '69 

11:48  69 

14:49  69 


I  8:29 
8:50 
18:58 
13:25 
14:49 
17:17 
18:39 
17:25 
14:22 
12:06 
11:44 


52.9 
26.4 
06.8 
02.9 
58.4 
42.2 
48.0 
55.7 
59.1 
04.4 
02.0 
00.4 
46.8 
88.9 
82.5 
04.7 
57.4 
42.1 
42.2 
87.1 


11:09  70 

i 

10:39  170  48.1 
16:36  170  59.7 
11:08  !70  58.6 

9:53  69  58.7 
15:22  70  26.1 

8:20,70  20.2 


12:50 

17:33 

11:38 
17:26 
15:30 
17:21 

11:30 
15:23 


9:38 
12:53 


70  18 
70  23 
1 70  09 
70  38 
70  40 
70  39 
70  59 
70  54 

70  36 

71  06 
71  04 
71  07 

70  48 

71  16 
70  80 

72  23 


Diff. 
I-II. 


Mean 
Incli- 
nation. 


SS  I     Inoll- 
tjp^    nation  at 
^^  Jan.l,igoa 


-4.070  22.2 
-h  4.2,70  03.0 


70  15.7 
69  46.8 

69  86.7 

70  16.5 
70  17.6 
70  30.8 
70  32.2 

70  52.0 
70  29.2 
70  08.3 
70  00.8 
69  58.5 
69  41.4 
69  44.7 
69  50.0 

69  55.8 

70  02.7 
70  03.9 
7100.1 
70  47.4 
70  38.6 

70  35.7 

71  03.7 
7101.8 
70  42.5 
70  88.8 
70  82.0 

70  46.4 
170  59.0 
70  56.3 
'69  56.3 
70  26.5 
70  27.1 


-1.7,70  01.8 

Mean . . 
-1.170  15.2 
+  1.4,69  47.5 
-f  0.469  36.9 
-5.6,70  18.7* 
—  3.670  15.8 
+  2.2  70  81.9 
0.070  82.2 
I    Mean.. 
+  0.970  52.4 
-2.870  27.8 


-1.5 
+  2.1 
-0.1 


0  07.6  - 
70  01.8  - 
69  58.4  - 
'+0.869  41.8  - 
-1.7,69  43.8  - 
+  5.769  52.8  - 
+  3.369  57.4*  - 
+  1.7  70  03.5  - 
-1.970  03.0  I- 
+  0.371002  - 
-0.670  47.1  - 
+  0.3|70  88.7»  - 


.2 
.3 
.4 

'A 

.9 
.3 
.9 
.8 
.5 
.5 
.6 
.3 
.2 
.6 
.3 


70  15.9    -2.7 


70  la.3    -3.9 


70  34.1 

71  04.2 
70  59.4 
70  42.3  I 
70  40.2 

+  5.1.70  34.6 

Mean. . 

70  47.2 

70  59.4 

70  57.4 

69  57.5 

70  26.8 
70  23.6 

Mean . . 
70  14.6 
70  23.3 
70  11.4* 


-8.2 
-1.0 
-3.9 
-0.4 
+  8.9 


+  1.7 
+  0. 
+  2.3 
+  2.4 
-0.4 
-6.9 


70  39.6 

70  86.5 

71  00.2 

70  55.8 

71  06,8 
71  03.6 


70  82.5 
70  26.5 


-0.870  39.7 
+  8.4,70  38.2 
-0.9:7059.8 
-0.970  55.8 

|70  36.8» 

-0.3j71  06.6 
+  0.971  04.0 

\ '71  07.6 

70  48.8 

!  ....,71  16.2 
1-1.9,70  31.6 
-3.270  24.9 


5.070  17.2 

5.069  58.0 

8.969  57. 9_ 
.     69~58:0 

5.070  10.2 
5.069  42.5 
5.069  81.9 

4.970  08.8* 
8.870  12.0 
4.970  27.0 
8.970  28.8 
.     7(r27T6~" 
4.970  47.6 
4.970  22.9 
4.970  02.7 
4.969  56.9 
4.969  53.5 
4.969  36.9 
4.969  88.9 
4.969  47.9 
4.969  52. 6* 
4.669  58.9 

4.969  58.1 

4.970  55.8 
4.970  42.2 
4.8  70  33.9* 

-4.870  29.3 
-4.870  59.4 
-4.870  54.6 
-4.870  87.6  > 
-8.670  86.6 
-0.970  88.7 

-4.870  42.4 

-4.8  70  54.6 

-4.870  52.6 

-4.869  52.7 

-4.870  21.5 

-4.770  18.9 

. .     70  20.2"~ 

-4.070  10.6 

-3.970  19.4 

-4.0  70  07.4* 

I 

-4.870  84.9 

-4.870  83.4 

-4.770  65.1 

-4.7|70  50.6 

-8.770  88.1* 

—  4.771  01.9 
-4.T70  69.3 
-4.771  02.9 
-4.770  48.6 
-4.771  11.5 

—  4.070  27.6 
-4.070  20.9 


'^erere  magnetic  storm. 

•Observations  marked  with  an  asterisk  are  affected  by  artificial  local  attraction  and  should  not  be  used. 


Table  XV.— Continued. 


Maffnetic  inclinations  observed  at  various  stations  in  Maryland  bettoeen  1896  and  1899. 


No. 


Station. 


Date. 


Month 
and  day. 


87c 

37d 

87b 

87f 

87o 

37h 

871 

87j 

37k 

88 

89 

40 

41 

lA 

42 


48 

49 

50 

51 

52 

58 

54 

55 

56 

57 

57a 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

68a 

69 

70 

71 


Cardiff  Ramsay's   May 

»'         Serp.  Qu " 

'     "         Slate  Qu '  »* 

>i  mile  W I  " 

»*         VVhlteford  Qu..    ** 

"         Flaherty's '  " 

»»         Cambria " 

■     "        8ch.  H I  ** 

'     *»        Peerless  Qu ,  " 

Forest  Hill -Nov. 


Stabler.. . 
Unity  .... 
Damascus 
iLindcn,  A.  S, 


10 
10 
10 
11 
12 
12 
12 
13 
14 
7 
13 
14 
14 
25 


Forest  Glen Ijuly  20 

INov.  25 


48      Crisfleld Dec.      7 

44  Cambridge Apr.   17 

45  Tllghman  Is i  **       19 

47      Towson,  N.  M JMay      7 

47a  "  S.  M I  »*         7 


RockYllle.    . 

Webb 

Kent  I.,  S.  B  

Kent  I.,  StcYensYille  . 

Bay  Ridge 

Seneca  

Maryland  Hts 

"  H.  Farm... 

.Hancock 

Corunna 

iWesternport 

72a   IPalrfax  St 

78      Fairfax  Camp 

74      Backbone  Mtn 


75  Camp  Potomac  . . . 

76  Foley  Mtn 

78      Snaggy  Mtn. . 


9  .. 

»»  16  . 

"  19  . 

»»  20  . 

«'  22  . 

"  26  . 

"  27  . 

'*  28  . 

"  28  . 


Aug 


=1^ 


.7.36 
.  7.86 
.  7.36 
.  7.86 
.  7.36 
.  7.86 
.7.36 
.  7.86 
.  7.37 
.6.85 
.  6.87 
.6.87 
.6.87, 
.  6.90 
.6.55 
.  6.90 
i 

.  6.93 
.  7.29 
.  7.80 
.'7.35 
.  7.35 


31  ... 

3  . . . 

5&6.. 

7  ... 

30  <fc  31 

3KtSept. 


Local  mean 

time  of 
observation. 


II. 


h.  m.      b.  m. 


iHyde's iMay      7 

Churchvllle I  '»         8 

Thomas  Run I  **         8 

Hickory |  **  8  .... 

Highland "  14  . . . . 

Minefield "  14  . . . . 

Dublin *'       15 

Scarboro "       15 

Bradshaw "       20 

Chestertown,  C.  H "       29 

*»  Wash.  C.|  "       81 

Tolchester June    1 

Oxford I    "  25  .... 

Fair  Haven |    »»  26 

Laurel [July  1  ... 


.  7 

.]  7 
,.  7 
..  7 
. .  7 
,.  7 
..  7 


.35 
.85, 
.35 
.35 
.37 
.37 
.87, 
.87 
.38 
.41 
.41 
.42 
.48, 
.49 
.50 
.52 
.54 
.55 
.55 
..•i6 
.57 
.57 
.57 
.57 
.58, 
.59 
.59 
.60 
.66 
.67 


Observed 
lociination. 


II. 


16:47 
17:89 
18:02 
11:04 
11:45 
12:41 

7:09 
12:08 
18:58 
15:29 

7:44 
14:45 
16:42 
16:20 
12:08 

15:28 
18:08 
15:37 
15:17 
18:85 

17:53 
11:58 
15:10 
16:40 
15:06 
16:14 

6:18 

8:35 
17:02 
15:06 
17:47 
17:36 
13:28 
18:45 
13:59 

7:48 
15:34 
13:29 

7:41 
18:09. 
14:00 
13:34 

7:57 
17:08 
17:40 
13:21 
16:14 
16:15 
18:12 
18:24 


71  05.2 

78  19.8 

17:56  70  41.6 

71  57.8 

78  12.0 

71  18.9 

70  54.8 

70  35.1 

70  49.8 

71  05.5 
70  27.4 
'70  27.1 
70  50.2 
,70  80.5 


7:25 


14:12 
15:45 
,  8:29 
15:08 
16:54 
17:00 
12:19 


170  29.4 
70  29.0 


15:89  69  86.6 
18:24  69  59.5 
15:53  70  04.8 
18:57  70  54.4 
18:57  170  57.5 


I 

.Sept.  17 7.68  19:15 

.i  *'       21 7.72  9:27 

.    »*       27 7.74  11:04 


70  42.1 


70  88.2 

71  07.7 
70  31.1 
70  28.1 
70  50.6 
70  81.3 
70  80.5 
70  28.1 

69  87.0 

69  59.5 

70  08.9 
70  55.0 
70  56.6 


.... 

70  49.0 

.... 

.,..    70  55,8 

|70  43.8 

.... 

71  26.8 

.... 

....   ,71  08.4 

I72  04.8 

.... 

i72  15,0 

.... 

9:29  j70  37.8 

70  40.6 

171  17.0 

.... 

15:28  j70  80.7 

70  31.3 

18:08  70  40.7 

70  41.4 

,  17:48 

70  49.8 

70  53.4 

14:03 

70  05.0 

70  06.6 

1  14:10 

70  13.6 

70  11.2 

14:11 

70  45.7 

70  43.8 

8:04  70  05.5 

70  06.2 

16:19  70  41.5 

70  44.4 

13:30,70  31.8 

70  31.8 

|70  81.6 

.... 

18:28  70  84.4 

70  38.9 

,14:17  70  56.6 

70  54.0 

14:04  70  55.2 

70  50.2 

8:37  70  48.6 

70  47.8 

'17:37  71  03.1 

71  01.6 

17:55  |70  36.0 

70  42.7 

'  13:43  70  51.4 

70  50.6 

15:17  |70  27.7 

70  29.9 

'  16:47,70  35.1 

70  38.7 

17:07  170  80.1 

70  28.8 

18:27 

70  28.3 

70  28.1 

18:08  70  33.3      70  29.8 

9:47  '70  31.6     |70  31.4 

11:20  70  33.5     70  32.6 


Diff. 


Mean 
Incli- 
nation. 


oS        Indi- 
^^     natioiiat 
a^  Jan.  I.  HUB 


....71  a5.2 

78  19.8 

-0.570  41.8 

71  57.3 

73  12.0 

71  18.9 

70  54.8 

—3.170  37.7 

70  49.8 

—2.271  06.6 
-3.770  29.2 
-1.0  70  27.6 
—  0.4  70  50.4 
-0.870  80.9 
-1.170  29.9 
-f- 0.970  28.6 
,  Mean. 
-0.469  86.8 
0.069  59.5 
+  0.970  04.4 
-0.670  54.7 
4-0.9,70  57.1       — 


-4-0 

-4.0 

-4.0  70 

-4.0 

-4.0 

-4.0 

-4.0 

-4.0 

-8.9 

-4.7 

-4.7 

-4.7 

-4.7 

-4.6 

-5.2 

-4.6 


I- 


Mean . . 
..170  49.0 
..,70  55.8 
,,170  48.8 
..171  26.8 
..71  03.7 
..172  04.8 
..72  15.2 > 

—  2.8  70  39.2 
....71  17.0 

-0.670  31. 0» 
-0.770  41.0 
-4.l!70  51.4 
1-1.670  05.8 
+  2.4170  12.4  - 
+  1.910  44.8 
-0.7  70  05.9 

—  2.9  70  43.0 
0.0  70  81.8 

!70  31.6 

+  0.570  34.2 
+  2.670  55.3 

1  +  5.070  52.7 
+  1.3,70  480 
+  1.5171  02.8 
-6.7  70  39.4 

!  +  0.8|70  51.0 
-2.2,70  28.8 
+  1.4170  34.4 
+  1.870  29.2 

'  +  0.2'i70  28.2 

I    Mean . , 
+  3.570  81.6 
+  0.2;70  81.5 
+  0.970  83.1 


l_ 


'1 
'3 
1 
0 
0 
0 
'1 
0 
•0 
0 
0 
0 
0 
'() 
4.669 
4.169 
4.070 
4.0  70 
4.0  70 
.  70 
4.O70 
4.070 
4.0  70 
4.0  71 
3.9  70 
3.9  72 
3.9  72 
8,9  70 
8.9  71 
3.9  70 
8.970 
8.970 
3.8  70 
8.870 
3.8  70 
8.7  70 
3.7  70 
8.770 
8.770 
3.7  70 
8.6  70 
8.6  70 
3.670 
3.670 
3.6  70 
3.6  70 
3.6  70 
8.6  70 
8.570 
8.5  70 
.  70 
8.5  70 
3.4  70 
8.470 


01.2 
1.1. ^ 
37. S 
.>^3 
0^.0 
14.9 

45.9 
01.9 
24.5 
22  9 

2«5.8 
24.7 

24.  r 

:«.2 

.5.'). 4 

00.4 

53.1 

.51.9" 

45.0 

M.h 

3«.3 

22.  >< 

59.8 

00.9 

11.3' 

35.3 

13.1 

27.1  • 

37.1 

47.5 

02.0 

08.6 

41.0 

02.2 

3».3 

28.1 

27.9 

80.5 

51.7 

49.1 

44.4 

5S.7 

35.8 

47.4 

25.2 

30.^ 

25.7 

24. T 

25.2 

38.1 

'2b.\ 

29.7 


»  Observations  made  purposely  over  a  large  gabbro  rock  projecting  from  the  ground,  In  order  to  determine 
the  effect. 
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Table  XV. — Concladed. 
Moffnetic  inclinatUmt  observed  at  various  stations  in  Maryland  between  the  years  1896  and  1899. 


Date. 

^ttme'Sf*''     i         Observed 
obS?4?lon.    1      Inollnations. 

^  "•  i   nation. 

it 

No.                    StaUon. 

P. 

Incli- 
nation at 

Month 

I. 

Ik  m. 
14:58 

TT 

T 

IL 

^fl 

Jan.  1,1900. 

and  day. 

'Bi 

1 

1- 

-3.4 

:y    Taylor's  Hill 

Oct. 

2  ... 

.  7.75 

h.  m.       °       ' 
15:28  70  42.2  1 

O          ' 

70  36.6 

+  5.670  40.3 

70  86.9 

^»    Flke'8  Hill,  E 

u 

8  ... 

.  7.77 

16:14 

16:80  70  41.9 

70  41.8 

+  0.170  41.9 

-3.3 

70  38.6 

*il        ''          "       W 

i( 

13  ... 

.  7.78 

11:11 

11:29  !70  42.3 

70  42.0 

+  0.870  42.1 

-3.3 

70  38.8 

v2    Mason  and  Dixon  Line. 

t( 

16  ... 

.  7.79 

11:26 

11:44  70  55.5 

70  54.6 

+  0.970  55.0 

—8.8 

70  51.7 

>3    Lonaconin^ 

Aug. 

81  ... 

.  8.66 

17:47 

18:02  70  45.8 

70  46.5 

-0.7,70  46.2 

-2.0 

70  44.3 

'^    Gaithersburg,  (Smith).. 

May 

15  ... 

.  9.37 

17:18 

17:47  70  25.7 

70  26.6 

-0.970  36.2 

-0.9 

70  25.3 

'♦o    Lisbon 

n 

16  ... 

.  9.37 

11:56 

....    71  23.6 

.... 

'7123.6 

-0.9 

71  22.7 

S(>    STkesTiUe 

t. 

16  ... 

.  9.37 

19:28 

70  53.3 

.... 

70  53.3 

-0.970  53.4 

^T    Reisterstown 

1( 

17  ... 

.  9.38 

12:13 

.... 

70  41.8 

.... 

....70  41.8 

-0.970  40.9 

•'^^    Manchester 

(( 

19  ... 

.  9.38 

9:08 

.... 

70  59.2 

.... 

....70  59.2 

-0.970  58. « 

VJ    Taneytown 

(i 

19  ... 

.19.38 

16:49 

71  01. 0 

.... 

....7101.0 

-0.9 

71  00.1 

9<>    Liberty 

(( 

20  ... 

.9.38 

10:39 

11:11  70  49.6 

70  50.9 

-L8|70  50.2 

-0.9 

70  49,3 

91     McHcnry 

Jane 

6  ... 

.|9.43 

13:52 

12:58  i70  43.8 

70  43.4 

t  0.470  48.6 

-0.9 

70  42.7 

92    Accident 

(( 

6  ... 

7  ... 

.19.43 
.  9.43 

18:48 
11:45 

70  46.3 

12:09  70  54.2 

70  49.5 

70  46.3 

+  4.770  51.8 

-0.9 
-0.9 

70  45.4 

v:i    Grantsville 

70  50.9 

94    New  Germany   

it 

8  ... 

.  9.44 

12:16 

11:52  70  50.4 

70  51.1 

-0.770  50.8 

-0.8 

70  50.0 

95    Swanton 

i( 

9  ... 

.  9.44 

11:04 

10:37  70  39.9 

70  40.8 

-0.9:70  40.4 

-0.8|70  39.6 

96    Paw  Paw  « 

it 

it 

12  ... 
14  ... 

.  9.45 
.  9.45 

11:17 
13:23 

10:46  170  46.3 
13:00  70  57.3 

70  47.7 
70  59.5 

-L470  47.0 
-2.2,70  68.4 

-0.8 
-0.8 

70  46.2 

9T    Parkton 

70  67.6 

9*^    Havre  de  Grace 

ti 

20  ... 

.  9.47 

11:37 

11:17  70  57.9 

70  59.1 

-1.2170  58.5 

-0.8 

70  57.7 

9»    Betterton 

ii 

21  ... 

22  ... 
22  .  . . 

.  9.47 
.  9.47 
.9.47 

16:30 
12:48 

15:40  71  20.8 
11:IS8  71  12.8 

71  15.9  » 
71  12.6 « 
71  03.8 

+  5.0171  18.4 
+  0.271  12.7 
....7102.8 

-0.8 
-0.8 
-0.8 

71  17.6 

IW    Rising  Snn     

71  11.9 

Un    CaWert 

16:48 

71  02.0 

» Weight  two,  mean  of  two  determinations.       "This  station  is  in  W.  Va.       *J.  A.  Fleming,  obserrer. 
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Table  XVI. 
Magnetic  inelinatioiu  observed  hy  the  United  States  Coiut  and  Geodetic  Survey  in  the  vicinity  of  Gaiiherthuri}. 

,  Local  Mean  i 


No. 


84a 


»4b 


84c 

102 
108 
104 
105 
106 


107 
108 


Date,  Tear  -     Time  nf 
and  Decimal,     gg?^.^ 


Station. 


II 


Observed 
Inclination. 


II 


I 


Diff. 
Ill 


Ei 


Mean     5S      ^^' 

Inclina-' §«       Sg 

tion.     "o  c      H*^ 


Observer. 


I  h  m   h    m      "^ 

Gaithersbnrg  I.  July    69.5113  2014  87  70  44.4 
I 

I     "      79.5211  4814  56  70  41.6 
I     «»    109.52  I  70  50.6 

I     »*    249.56  70  41.8 


*»    119.52 


70  52.6 


Galthersburglll     **    109.5211  2911  51  70  51.0 


Waring 

Middlebrook  . . . 
Cross  Roads  I . . 
Cross  Roads  II. 
Redland 


**  139.5310  8611  31  7147.1 

"  149.5310  4811  34  70  43.5! 

"  159.5410  4911  30  70  44.8 

"  179.5411  0911  51  70  42.4 

»♦  18,9.5410  5611  37  70  25.6 

"  189.5415  0915  54  70  26.9 


•  /    \  tot  /         O  I 

70  40.1|  +  4.8,  70  42. 2-. 7,  70  41.5L.  A.  Bauer  L 

I  H.W.  VehrenkamplL 

70  40.8-1-0.8  70  41. 2~. 7  70  40.5      «»  " 

70  46.l|  +  4.5  70  48. 4 -.7  70  47.7 J.  A.  Fleming. 
70  44.2-2.4  70  43.0  — .7  70  42. 3 H.  W.  Vehrenkamp 


Mean.  70  43.0 


Gaithersbnrg  II       »»      89.6213  0114  27  70  47.9  70  50.4-2.5  70  49. 2-. 7  70  48.5  H.  W.  Vehrenkamp. 


70  46.1  i-6.5  70  49.4  -  .7  70  48  7  J.  A.  Flemiog. 


Derwood 

Hunting  Hill... 

109  ,  Qnince  Orchard 

67a  !  Seneca 


Mean.  70  48.6 


70  45.41  +  5.6  70  48. 2 -.7  70  47. 5  H.  W.  Vehrenkamr 

71  45.5,^1.6  71  46.3  — .7  71  45.6  «* 
70  37.5j  +  6.0,  70  40.5— .7  70  39.8  ** 
70  40.0'  +  4.8  70  42. 4-. 7  7041.7  »• 
70  36. 4'  + 6.0  70  89. 4 -.7  70  38.7'  *» 
70  20.9,-4-4.7  70  23. 2-. 7,  70  22.5  »» 
70  20.9+6.0i  70  28.9— .7  70  23.2  ** 


70  18.9 


Mean.   70  22.8 
-1-6.5'  70  17. 2-. 7  70  16.5      *» 


70  58.4,-1- 4.4' 71  00. 6 -.7  70  59.9 


199-5510  5711  35  70  20.4 

209.6611  0411  50  71  02.8 .  _._ ..    

219.5510  54}i  JH7107.7i70  54.9»;-f2.8,  70  59. 2-. 7  70  58.5 

15  81f  ,  I 

229.5611  0111  43  70  56. 2|  70  51.1  -I- 5.l' 70  53.6- .7  70  52.9 


1  Result  of  two  observations,  weight  =  2. 

The  Distribution  of  the  Horizontal  Intensity  of  the  Earth's 
Magnetic  Force  for  January  1,  1900. 


METHOD  OF  OBSERVATION. 

The  absolute  method  of  determining  the  horizontal  intensity  of 
the  earth's  magnetic  force,  t.  e.  deflection  and  oscillation  observations, 
was  followed  throughout,  except  for  special  investigations  of  local 
disturbances  when  one  or  the  other  set  of  observations  would  be 
omitted.  In  addition  absolute  observations  were  repeatedly  made 
at  the  base  station,  Linden,  throughout  the  period  of  the  survey. 
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With  tie  values  of  the  magnet  moment  derived  at  this  station,  it 
waB  possible  by  a  proper  interpolation  taking  into  account  the  gradual 
I08&  in  the  magnetic  moment  with  time,  to  compute  two  independent 
values  of  the  horizontal  intensity  H  at  each  station,  one  derived 
from  the  deflection  sets  and  one  from  the  oscillation  observations. 
It  is  deemed  best  in  magnetic  survey  work  where  instruments  must 
be  transported  by  wagons,  railroad  or  steamboat  to  make  absolute 
observations  whenever  possible  so  as  to  eliminate  such  errors  as  may 
be  due  to  a  sudden  change  of  the  magnetic  moment  caused  in  some 
manner  during  transportation  of  instrument 

The  deflection  observations  were  made  almost  entirely  throughout 
the  "work  with  two  distances,  and  as  the  observations  extended  over  a 
good   portion  of  the  year,  values  of  the  magnetic  moment  were  ob- 
tained, at  high  and  at  low  temperatures  in  the  natural  course  of  the 
field    ^work.     The  distribution  coefficient  P,  and  the  magnetic  tem- 
perature coefficient  could  be  derived,  therefore,  directly  from  the 
season's  work.     The  remainder  of  the  constants,  such  as  moment  of 
inez-tifi  of  the  long  magnet  used  in  declinations,  vibrations,  and  as  de- 
flectixig  magnet  in  the  deflection  observations,  and  its  induction  coeffi- 
demt,  were  repeatedly  controlled  throughout  the  work. 

Ttie  instrument  used  was  the  Coast  and  Geodetic  Survey  magnetom- 
eter ^No.  18,  illustrated  and  described  in  the  First  Report.  It  was 
compared  with  various  European  observatory  magnetometers  in  the 
fall  of  1899. 

The  Talues  of  the  temperature  coefficient,  g,  of  the  long  magnet 
designated  18L  for  1°  centigrade  are: 


^^u«. 


Weigr^V 


Weigrh  t.  0bser\'er  and  Remark  s. 


2  G.  R.  Putnam,  special  obs'na,  Not.,  1898. 

2  L.  A.  Bauer,  38  field  observatioDB,  1896. 

2  L.  A.  Bauer,  36  field  obfterTations,  1897. 

1  '     L.  A.  Bauer,  22  field  obBervations,  1899. 


t^  mean  0.00047  adopted. 
lO       ^ 

such 


Reflection  and  the  oscillation  observations  were  arranged  in 


^•^anner  as  to  refer  as  nearly  as  possible  to  the  same  tempera- 
^^^k3  intensity.     The  difference  in  temperature  was  rarely  more 
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than  1°,  generally  less,  so  that  an  approximate  value  of  q  for  abso- 
lute observations  was  ample. 

The  value  of  the  distribution  coefficient  P,  was  from  48  field  ob- 
servations in  1896  and  1897,  — 0.68  c.  g.  s.  units,  and  from  37  field 
observations  in  1898  and  1899,  — 0.67  c.  g.  s.  units.  The  first  result 
was  given  the  weight  of  3  and  the  second  2  and  the  weighted  mean 


Table  XVII. 

^fean  diurnal  variation  of  the  magnetic  horizontal  intentity  as  derived  from  the  eontinuoue  otteervationt 
at  the  Washington  Jfagnetie  Observatory  during  the  three  years  1881^91. 

The  quantitiefi  are  expresBed  in  units  of  5tta  decimal  C.  G.  S.  system.  Tlie  hoars  given  are  Ti 
Meridian  Time,  which  is  8m.  12s.  fast  on  local  mean  time.  Plus  sign  means  less,  and  minns  sign  greater 
than  mean  of  day. 


Month. 


Jan  . . . 
Feb  . . . 
March.. 
April  . . 
May  . . . 
June  . . 
July... 
Aug . . . 
Sept... 
Oct.... 
Nov  . . . 
Dec  ... 

Mean . . 


HOUR. 


▲.  M. 

p.  M. 

1  !  2     3     4       5        6       7      H    1    «    1  10      11  ,  13 

1       3    1    3    i    4    1  5  1  6  :  7  ■ 

8  1  9     10   11  VI 

-1-2-8-6-  6-  6-8-   7-  6+    7  +  19' -1-22 

+  15:+  8'+  1 

-4 

-5-6-4 

_2-l-l-l-l 

+  1-11-2-3-  4-  5-7-   5-   3+    1+    7  +  10 

+  10+    6+    ;i 

^ 

-3-2-1 

0  +  1      0     0    11 

-4-4-4-5-   7-   6-6-   1+    5+12  +  11+11 

+    7|+    3-   3 

-  8 

-3     0  +  1 

0-l|-2-2-:> 

-41-4-4-5-  6-  .5-2+    5  +  14  +  19+181+    9 

+    5-  2-   7 

-7-4,-1 

_3_8-3-S-y 

0-1-21-2-  2-  4+1,+    9  +  19+22  +  14!+    8 

-   7 

-13-13 

—  8 

-5-2-1, 
-61-31-1' 

0     0-1-1-1 

0t_d_l-2^    0 

-ll-l-l:     0-   2—   8-1+    7|+14'+18;  +  14+    6 

—   3 

-  9-11 

-11 

-8.-l|-2|     0-  2-   31-1+    6  +  15,  +  20,  +  18+    9 

—  1 

—   7-10 

-I1I-7-3-2 
-   8-5-4-3 

-i-i;-2-i-3 

-6-5-4-3-   6-  5!-2+10,  +  21+24'  +  20t  +  10 
-4-6.-51-6-   8-   7J-4+    7 +17 +23 +32'+ 15 

0-   7:-lQ 

-4-4,-4-3-4 

+    6-   1-  6 

-  7I-5-8-8 

-8-4l-4-:>-^ 

-6-5!-7,-9-10-10|-6+    2]+14+21  +22j  +  19 

+  10+   4-    1 

—  2-1-3-3 

^3_8_4-.5-'i 

-1,-2-8-5-   7-   9,-6;-  4+    4+11+18  +  14 

+  10+    4'       0 

-  3-4-2-1 

0     0!-2     0-1 

0-1-2.-4-   7-  8-8-  8-  4+    3+14+17 

+  14+    8+    1 

1         1 

-  '-*-Y': 

-11    0.+  l-^2-l 

-2'-3|-3l-4,-  6-   6|-4l+    2'+    9  +  15  +  161  +  12 

+    6 

0-   5 

-  6 

-5-3-3 

1       ' 

_l_2i-2-2-i 

of  — 0.676  was  adopted  throughout  the  work.    With  this  the  value 

log  (1 Y  J   for  short  distance,  35  em.,  was  0.00024,  and  for  long 

distance,  49  cm.,  was  0.00012. 

KEDUCTION  TO  JANUABY  1,  1900. 

The  secular  change  of  the  horizontal  intensity  as  derived  from  a 
discussion  of  the  Linden  repeat  observations,  given  in  Table  XViil, 
and  of  the  Coast  and  Geodetic  Survey  repeat  observations  in  the 
vicinity  of  Maryland,  was  found  to  be  a  decrease  in  the  horizontal 
intensity  at  an  average  annual  rate  of  0,00007  c.  g.  s.  units  or  7    r- 
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This  value  has  been  adopted  for  the  present.  Later  values  obtained 
since  the  discussion  was  made  would  indicate  that  the  annual  de- 
crease may  possibly  be  slightly  more,  8  or  9  r-  It  is  not  deemed 
advisable,  however,  to  make  any  change  now  in  the  referred  quanti- 
ties.    A  definite  value  will  hardly  be  obtainable  before  1905. 

The  same  method  of  elimination  of  diurnal  change  had  to  be  em- 
ployed as  in  the  case  of  the  inclination.  Table  XVil,  derived  from 
Table  XI  of  the  previous  chapter,  gives  the  corrections  to  be  applied 
to  an  observed  quantity.  If  there  was  evidence  of  a  large  magnetic 
disturbance  variation,  the  observations  were  either  suspended  or  if 
made  were  finally  omitted.     There  were  only  a  few  such. 

As  in  the  case  of  the  inclination  and  for  the  same  reasons  as  there 
stated,  the  corrections  given  in  Table  XVII  do  not  strictly  apply  to 
the  period  of  the  survey.  It  was  found,  however,  that  although  the 
corrections  are  in  general  small,  it  paid  to  apply  them,  a  reduction 
of  the  probable  error  of  a  single  result  resulting  therefrom. 

Figs.  4,  6  and  6  represent  by  curves  the  diurnal  changes,  re- 
spectively in  the  horizontal,  vertical  and  total "  intensity.  They  are 
taken  from  the  publications  of  the  Magnetic  Observatory  of  the 
United  States  Naval  Observatory  (before  its  removal  to  the  new  site) 
for  1887,  Appendix  2, 

THE  AOOUKACY  OF  THE  OBSERVATIONS. 

Looking  over  the  residuals — the  differences  of  the  separately  ob- 
served values  of  H  at  Linden  from  the  mean  of  all — ^given  in  the 
last  column  of  Table  XVIII,  we  notice  that  they,  in  general,  do  not 
amount  to  over  2  in  the  fourth  decimal  and  occasionally  they  are 
about  4.  The  mean  square  error  of  a  single  result^  as  due  to  a 
combination  of  observing  and  reduction  error,  diurnal  variation,  dis- 
turbance variation,  annual  variation  and  secular  change,  is: 

and  the  probable  error  of  a  single  result  is: 

e  =  ±  .6745^/,^  =  zh  16r  =  ^  H. 
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In  addition  to  the  combination  of  errors  involved  in  these  figures, 
we  have  in  addition  reason  to  suspect  that  certain  instrumental 
changes  may  have  taken  place.  Thus  during  these  observations  the 
magnetometer  was  provided  with  wooden  deflection  bars  instead  of 
with  metallic  ones  as  now.  These  wooden  bars  have  been  shown  to 
change  their  shape  and  dimensions  with  varying  conditions  of  mois- 
ture and  distance  sufficient  to  produce  a  change  in  the  deflecting  dis- 
tance, causing  an  error  of  1/1000  E  in  the  result — i.  e.  about  the 
same  order  as  the  above  errors.  Furthermore  a  study  of  the  instru- 
ment showed  that  the  limit  of  accuracy  attainable  in  a  single  observed 
result  at  any  time  was  about  1/1000  H.  The  Coast  and  Geodetic 
Survey  is  now  procuring  instruments  with  which  a  higher  degree 
of  accuracy  can  be  obtained  than  with  its  past  instruments.  How- 
ever, for  the  general  purposes  of  the  magnetic  survey  the  accuracy 
obtained  will  suffice. 

TABLES. 

No  further  explanation  than  that  given  in  the  headings  of  the  col- 
umns will  presumably  be  required.  Tables  XViJLl,  XIX  and  XX 
give  the  values  of  the  horizontal  intensity  for  Maryland  while  the 
recent  values  obtained  in  the  vicinity  of  its  boundaries  will  be  found 
in  Table  X. 

In  order  to  avoid  the  decimal  point,  the  values  are  expressed  in 
terms  of  gammas  (see  p.  65)  or  in  units  of  the  fifth  decimal  c.  g.  s. 
The  dimensions  of  y  are  those  of  intensity  not  of  force  or  dyne.  The 
intensity  of  a  magnetic  field  being  the  force  which  a  unit  pole  will 
experience  when  placed  in  it,  its  dimensions  are 
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Fig.  4. — The  diarDal  variation  of  the  horizontal  intensity  at  Washington,  D.  C. 

(1889-1890). 
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The  diurnal  variation  of  the  vertical  intensity  at  Washington,  D.  C.  (1890). 


^'o.  6 — The  diurnal  variation  of  the  total  intensity  at  Washington,  D.  C.  (1890). 
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Table  XVIII. 


Values  of  the  horizontal  intentity  observed  at  Base  Station,  Linden,  Montgomery  County, 
between  the  years  1896  and  1900. 
A.  Bauer  except  Nos.  23,  24,  25,  and  26,  which  were  made 


[All  observations  by  L, 
by  J.  A.  Fleming.] 


o 


Date. 


I    Month  and 
'         Day. 


1  July  15-29 

2  Sept.   7... 


28.. 

Oct.     4. . , 

"      SO.., 

**      30... 

"      81.. 


8      Nov.  24. 


9 
10 


24.. 
24.. 


11  Apr.  14... 

12  June  21... 

13  **      21... 

14  July  28... 

15  '     »»      23... 

16  "      24... 

17  I     *«      24... 

18  Sept.  18... 


19 


I 


19. 


20  May     10... 

21  **      12... 

22  ,     **      15... 

23  July     5... 

24  I     "        6... 


25 

26 

27  I 

28  I 
29 


7... 

8... 

18... 
19... 
20... 


Tear  and 
Decimal. 

1890+ 


6.55 
6.68 
6.74 
6.76 
6.88 
6.83 
6.88 
6.90 
6.90 
6.90 

7.28 

7.47 
7.47 
7.56 
7.56 
7.56 
7.56 

8.72 

b.72 

9.36 

9.36 
9.37 
9.51 

9.51 

9.52 

9.52 

10.55 
10.55 
10.55 


Local  Mean  Time. 


Osc. 


m 


15  52 

14  59 

15  51 
14  22 

16  52 
10  55 

9  80 

12  08     ' 

14  18 

10  11  ) 

11  44  f , 
9  07 

15  32 
8  58 

18  08 

8  16     I 
18  86 

9  29\' 

10  25;' 
6  46) 

8  16/ 

11  27  ) 

13  31 
10 
12 

11  05 
18  38  \ 

14  53/" 

9  36) 
10  47  f 

8  55  i 
10  06  j 

8  05) 

9  33  f 

17  07 

16  48 
9  24 


Deli. 

h    m 

16  25' 

15  55 

16  51 
15  21 
15  47 

10  32 « 

11  35 
18  14 
14  53 


?n 


9  50 

15  54 

9  27 

18  40 
8  42 

19  17 


7 

17 

12 

80 

11 

28 

11 

35 

14 

15 

10 

12 

9 

29 

16  59 

16  48 

9  26 


on  9 

II 


321.84 
320.09 
819.28 
319.02 
318.92 
319.87 
818.98 
819.68 
819.46 
319.29 

11  18     319.70 


817.76 
317.28 
317.23 
317.04 
316.96 
816.25 


10  00  311.17 

311.04 

308.67 

308.83 
808.47 
307.77 

307.71 

307.31 

8  49  307.15 


300.97 
301.58 
302.14 


19791 1 
825 
762 
827 
792 
778 
777 
767 
786 
795 


—28! 

-28 


-22| 
-221 


—22] 
-221 


803 
796 
757 
755 
759 
782 


784   —09 


761  [  -09 

776  '  -04' 

769  -04 

780  >  -04 

720  I  -08 


736   -C 


755 


-08 


745   -08 


768 

768 

19808 


+  04 
+  04 
+  04 


—24.  19767 


745   —191 


-18, 
-18| 
-17 

-17l 
-17 


802 
739 
804 
770 
751 
755 
745 
764 
773 

726 

785 
778 
740 
788 
742 
765 

725 
752 

772 

765 
776 
717 

782 

752 

742 

772 
772 

807 


Mean 19760 


>  Mean  of  five  practice  acts. 

*  Deflection  observations  made  with  one  distance  only. 


8C3 

it 


—42 
+  21 

—  44 

-10 
+  9 
+  5 
+  15 

—  4 
-18 

-r  84 

—  25 

—  18 
+  20 
+  22 
+  18 

—  5 

+  85 
+    8 

—  13 

—  5 

-16 
+  43 

+  28 

+    8 

+  18 

-12 
-12 
-47 
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Table  XIX. 
Vaitt^t  of   the    horizontal  intentity  observed  at  various  stations  in  Maryland  between  the   years    1896 

and  1899,  reduced  to  January  1,  1900. 
LAll  observations  by  L.  A.  Bauer.] 


Ito. 


-»a 


SUtion. 


Date. 


Local  mean 
time. 


Month 
and  day. 


if 


Magnetic 
S  moment 
£      atl(y>7C. 

<§  i 


3 

;$ 


Forest  Glen !  Jaly  20     6.55 

"      Nov.  25     6.90 


b. 
12 
10 


m.      ta.  m. 

54        ..      [821.84]'. 

29      11  08  820.17 


I           :  lio 

Upper  Marlboro Sept.   9  6.69    17 

LaPlaU a     10  '  6.69  i  10 

**         I  Jnne    8  i  7.42  .  17 


07f  11  28|  320.29 
48  11  20  820.39 
10     17  47  818.89 


Mechanicsville... 

l<enardtown 

Easton,  Hotel . . . 

F.  G 

Centreville,  Acad. 


^      "           C.  H. 
^aasey 

S^'^ireiy 

"nrlock 

/  Ocean  city  ...'.*.! 

^tTlin 

^aoirHili..  .!*..* 
^ocomoke  City. . 
S.n^^  Anne  . . . 


Sept. 

11 

ii 

12 

It 

16  1 

Jnne  24  ' 

Sept. 

17  , 

May 

27  1 

It 

27 

Sept 

18 

a 

19 

6.69  11 

6.70  ,    8 

6.71  15 

7.48     15 


6.71 
7.40 


I  15 
16 


r^^^oxisb 


arj,  C.  H. 


urg 


^ferJcic,Asy.. 
^'e«        .  C.  H. 

/Co^'"^t;own.... 
/oA'?^«»-lMd.... 


»i  19 
c«  21 
"  28 
*»  28 
"  24 
"  24 
»  25 
"  25 
»  26 
5 
7 
8 
9 
10 
12 
12 


7.40 
6.72     10 
6.72  I    8 
6.72  I  17 
6.72  I  15 


Oct. 


^«^^  C.  H Ang.    2 


6.78 
6.78 
6.73 
6.73 
6.73 
6.78 
6.74 
6.76 
6.77 
6.77 
6.77 
6.77 
6.78 
6.78 
7.59 


27       ^ickta 


Jnne    5  '  9.43 


38 
55 
35 
48 

58 
13 


..     :  [320.01] 
9  40   819.84 
{16  23   820.22 
I    ..       [317.50] 
16  46   819.85 
16  40   318.05 


13 
11 

8 
16 
17 
10 
16 
110 
17 
12 
14 
15 
17 
16 
;16 
15 
|16 

9 
13 
10 


40  [318 
38  319. 
54|  319. 
46  319. 
09  319. 
34  319. 

21  318. 
49  319. 
18!  320. 

22  320. 
41i  318. 
OOi  319. 
20!  319. 
27  319. 
24  318. 
87  318. 


22  jl6  57  819 

85   9  08  318 

09   13  46|  318 

00   10  36  316 

03)  I 

01/9  35|  308.94  I   20096 


.05] 

21 

54 

65 

58 

11 

80 

41 

03 

14 

61 

07 

27 

80 

98 

65 

05 

32 

62 

88 


Hor,  In- 
tensity 
observed. 


y 
20058 
19961 
Mean . . 

20220 
20601 
20569 

Mean . . 
20439 
20864 
20346 
20301 
20147 
20106 

Mean. . 
20242 
19774 
20158 
20400 
20376 
20538 
20692 
20646 
20566 
20449 
20445 
19628 
19904 
19974 
20187 
19669 
19825 
20120 
20185 
20119 


Rocks Oct. 


,J9       ^rtnc:  ^ 


<=*n  . 


^eUl : 


^'redericktown 
^otel 


May 

Oct. 
ti 

Nov. 


6.78     10 

6.78  I  14 

6.79  I  10 

6.79  16 

6.80  11 
6.80  13 
7.35  I     9 


I 


1 

Mean.. 

23 

10  58 

318.62 

19997 

18 

|l4  48 

318.48 

19679 

06 

ill  18 

319.29 

19846 

45 

17  24 

319.29 

20684 

17 

13  39 

819.04 

20176 

50 

12  391 

318.85 

20161  1 

40 

10  38' 

318.35 

20154 

l^'i«^^^City 

^t\cV«*^^     quantities  are  interpolated  values; 
^t'v^d  ^  ^  ^Viese  cases.    '  Severe  magnetic  storm. 


21  6.81 

22  6.81 
4  6.84 
6  6.85 


57  15  30   318.82 

09  ,16  41    818.81 

85  116  14   319.96 

11  12  47   819.40 


Mean . . 
20041 
20064 
19602 
19467 


I! 

II  , 

S"^   I 

y 
—24  ' 
-22 


-23 

-18 

-23 
-23 
-28 

-18 
-23 
-18 

-18 
-23 
-23 
-23 
-23 
-23 
-23 
-28 
-23 
-23 
-28 
-23 
-23 
-23 
-23 
-23 
-28 
-28 
-23 
-17 

-04 

-23 
-23 
-22 
-22 
-23 
-22 
-19 

-22 
-22 
-22 
-22 


1^ 

y~ 
20034 
19939 
19986 

20197 
20578 
20551 
30564" 
20416 
20841 
20323* 
20288 
20124 
20088^ 
"20106" 
20224* 
19751 
20185 
20877 
20353 
20515 
20669 
20623 
20543 
20426 
20422 
19605 
19881 
19951* 
20164 
19646 
19802 
20097 « 
20162« 
20102 

^0092 

"30097 

19974 

19656 

19824 

20612 

20154 

20139 

^186 

"30148" 

20019 

20042 

19580 

19445 


either   deflections   or   oscillations   were    not 
*  Artificial  local  disturbance. 
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Table  XIX Continued. 

Values  of  the  horizontal  iutetinty  obt&rved  at  variowt  itations  in  Maryland  between  the  years  1896  and 

1899,  reduced  to  January  1,  1900. 

~Local  mean 
time. 


No. 


Station. 


Date. 


Month 
and  day. 


><'a 


Mairnetlc 
moment 
at  lfl°  7  C. 


87      '  Cardiff,  R.  R I  Nov.    7     6.85  ' 

37b    '       »»        B.  St ••  May     4     7.37 

87b    ;       "        Slate  Q »*      14     7.87 

87j            *»        S.  H "      14     7.87  i 

38        Forest  Hill Nov.    7     6.85  ' 

40  Unity "     14     6.87 

41  Damascus •♦     14     6.H7 

U    ,  Linden,  A.  S "     25     6.90 

48         Crlsfield Dec.     7     6.98 

I       *•           »*       7  I  6.93 

;       "           »*       7     6.93 

"           "       7     6.93 

44  I  Cambridge Apr.   17     7.29 

45  'Tllghmanis "     19     7.80 

46  I  Woodstock "     23     7.81 

47  Towson,  N.  M "     24  i  7.81 

47a             i»         S.  M j  «»     26  i  7.82 

48  '  Hyde's   May     7 

49  Churchvllle "        8 

50  Thomas  Run ,  **        8 

52  Highland  Mines ''      14 

53  Minefield '  »»      14 

54  Dublin "      16 

56  Bradshaw "      20  , 

57  Chestertowu,  N.   M...I  "      29  i 
57a  »«         Wash.  Col.  **      81 

58  Tolchester June    1 

59  Oxford '  *»    25  ' 

60  Fair  Haven *»    26  , 

61  Laurel i  July     1 

68         Webb '»      16 

64  Kent  L,  S.  B "      19  | 

65  **     Stevensvllle  .  "      20 

67  Seneca •*      26  1 

68  Maryland  Heights 1  "      27  | 

68a  *i             »»    Hughes  "      28  , 

69  Hancock ,  ♦'      28  j 

70  Corunna "      81  ; 

71  Westernport Aug.    8  j 

72a     ^  Fairfax  Mon "       5 

li           u     tt       5  ' 

'       '*           "      "       6  , 

I  ' 

73  Camp  Fairfax **       7  l  7.00 

74  ,  Backbone  Mtn i  Sept.    1  I  7.67 

76       !  Foley  Mtn^^ ''     21      7.72 

♦Artificial  local  disturbance. 


11  15 
9  55 

8  89 

14  87 
10  26 

15  44 
15  50 

10  16 

11  17 
14  05 
14  46 


h.  m. 

[319. 65J 

10  09  317.46 

11  86  [817.74] 
..   [817.74] 

15  25  319.90 
10  56  819.87 
17  28  819.26 

16  16  819.17 
10  89  820.67 
10  39  318.72 
14  24  320.04 
14  24  819.87 


17  13   17  88  318.82 

11  10) 

14  24  ]  11  38  317.88 

16  38   17  12  317.82 
13  36   14  24  818.13 

17  40*  8*88^  817.96 


7.35 

.... 

17  32  [817.99] 

7.35 

11  20 

11  85   818.00 

7.85. 

14  30 

14  48   318.11 

7.37 

.... 

14  87|  [817.74] 

7.87 

17  08 

..   ,[817.74] 

7.87 

18  59 

..     [817.74] 

7.38 

.... 

16  40  1317.74] 

7.41 

14  09 

14  39   817.98 

7.41 

16  41 

17  11    817.57 

7. 42 

17  05 

..     [317.50] 

7.48 

15  02 

15  26   316.97 

7.49 

11  48 

1  14   318.04 

7.50 

15  05 

..     [316.87] 

7.54 

17  04 

17  41,  816.89 

7.55 

1148 

12  26'  315.94 

7.55 

8  36 

..     [316.17] 

7.57 

15  25 

..     [316.81] 

7.57 

15  48 

16  11    316.86 

7.57 

1  10  09 

10  32    316.68 

7.57 

15  57 

16  27   316.65 

7.58 

11  54 

12  37    316.74 

7.59 

,  15  45 

15  55   316.70 

7.59 

9  56 

10  27   316.68 

7.59 

<  l;i44 

14  34!  314.90 

7.60 

13  40 

14  15    816.31 

S  57) 
15  27( 
15  26 
n  24 


10  10  316.26 
15  34,  316.21 

11  48  315.34 


Hor.  In- 
tensity 
observed. 


li 


1^ 


y 
19494 
19065 
19849 
20108 
19546 
20057 
19788 
20008 
20660 
20786 
20789 
20772 
Mean . . 
20489 

20475 
19707 
19628 
10577 
Mean . . 
19589 
19515 
19921 
19676 
19066 
18620 
19285 
20043 
20029 
19707 
20481 
20370 
19845 
19939 
20151 
19954 
19824 
19916 
19873 
19716 
20182 
19982 
20213 
20194 
20244 


Y 
—22  ■ 
-18 
-18 
-18  , 

—  22 
-22 

—  22 
-22 
—21 
-21 
-21 
-21 

-19  I 

—  19 
-19 
-19 
-19 

-19 
-19 
-19 
-18 

—  18 

—  18 
-18 
-18 
-18 

—  18 
-18 

—  18 
-18 

—  17 
-17 
-17 
-17 

—  17 
-17 
-17  ' 
-17 
-17 
-17 
-17 
—17 


19472 
19047 
19831 
20090 
19524 
20035 
19716 
19981 
20639 
20765 
20718 
20751 
"ib7l8 
20470 

20456 

1968.H 

19609 

19558 

r95M 

19570 

19496 

19902 

19658 

19048 

18602 

19267 

20025* 

20011 

19689 

30463 

20352 

19827 

19922 

20132 

19937 

19807 

19S1»9 

19856 

19699 

20165 

19965 

20196 

20177 

90227 


Mean..   -17   20200 


20260 
20200 
20161 


-17 
-16 
-16 


20248 
20184 
20145 
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Table  XIX. — Concluded. 
Valuei  of  the  horiiontal  intengity  obterved  at  variout  stations  in  Maryland  between  the  years  1896  and 

1899,  redtieed  to  January  1,  1900. 

Local  mean  "i  i 


No. 


Station. 


Date. 


Month 
and  Day. 


time. 


•  2c 


a 

I 


Ma^rnetlo  Hop.  In- 
moment  tensity 
at  16®  7  C. ,  observed. 


Is 


79 

80 
81 

82 
83 

84 
85 

86 
87 
88 


90 
91 
92 
93 
94 
95 
96 
97 

98 
99 


100 
101 


Lower  Hill 

Snafi^gy  Mtn 

Taylor's  Hill 

FilKe's  Hill,  E 

"  *»      W 

Mason  and  Dixon  Line 

Lonaconing 

Oaithersl)nrg 

Lisbon 

Sykesville 

Reisterstown 

Manchester 

Taney  town 


Sept. 
Oct. 


Lib  ^ty 

McHenry 

Accident,  S.  H 

Grantsville 

New  Germany 

Swanton 

■  Paw  Paw,  W.  Va.. 
Parkton 


Hayre  de  Grace  , 
,  Betterton 


,  Rising  San  . 
Calvert 


25 

28 
2 

"  8 
»»  13 
"  16 
Aug.  31 
May  15 
*»  16 
**      16 

44        17 

»*      19 
"      19 


Jane 


20 
6 
6 
7 
8 
9 
12 
14 

20 
21 
21 


Jane  22 


7.73 
7.74 
7.76 
7.77 
7.78 
7.79 
8.66 
9.87 
9.37 
9.37 
9.88 
9.38 
9.38 

9  38 
9.43 
9.43 
9.43 
9.44 
9.44 
9.44 
9.45 

9.47 
9.47 
9.47 

9.47 
9.47 


h.  m. 
17  10 

14  30 
10  23 

15  16 
13  49 

10  53 

16  34 

15  58 
1102 

16  22 

11  13 
8  07 

15  32 

8  13  1 

9  14  j 
1104 

17  36 

13  47 
9  12 
9  16 
9  22 

1154 

8  43  1 

9  43  j 
11  26 

14  20 

9  11 
4  11 


b.  m., 
17  49' 

14  531 
i0  5l| 

15  44 

13  21 
11  19; 

16  34. 
16  37! 
11  25{ 
16  50, 
11  40 

8  35 
16  06 

8  51 

11  34 
|18  04 
14 
I  9  40 
I  9  48 

9  57 

12  13 

9  17 
12  17 

14  49 

9  59 
!  4  31 


316.85  1 

815.57 

315.73 

315.79 

315.81 

315.36 

312.53  1 

308.32 

308.75 

308.38 

308.96 

308.46 

307.95 

308.46 
308.62 
309.89 
808.57 
308.55 
308.79 
308.08 
308.44 

308.77  » 
308.13  1 
307.72  1 

308.77  » 
308.17  1 


y 

20163 
20121 
20059 
20038 
20049 
19951 
19995 
19915 
19719 
20039 
20193 
19681 
19629 

19765 
19944 
19867 
19889 
19873 
20058 
19806 
19555 

19391 
19320 
19303 
Mean.  • 
19585 
19528 


Y 

-16 
-16 
-16 
-16 
-16 
-15 
-09 
-04 
-04 
-04 
-04 
-04 
-04 

-04 
-04 
-04 
-04 
-04 
-04 
-04 
-04 

-04 
-04 
-04 

-04 
-04 


y 
20147 
20105 
20087 
20022 
20033 
19936 
19986 
19911 
19715 
20035 
20189 
19677 
19625 

19761 
19940 
19863 
19885 
19869 
20054 
19802 
19551 

19387 
19816 
19299 
19308 
19579 
19524 


1  Thermometer  defective. 


Artificial  local  distarbance. 
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Table  XX. 


Values  of  tlu  horizontal  intensity  observed  hy   the  United  States  Coast  and    Oeodetie    Survey 
in  the  vicinity  of  Gaithersburg,  reduced  to  Jan.  1,  1900. 


Date. 


Station. 


Local  Mean  ,  ^-i         qX 

Time.      A^M 

1 '  111  C 

Year  and'     _  __;•§!$,  ^ 


r4 

|5 


MonUiandjoecjmal.     Osc.     Defl.ic|S|g      o^S 
I^y*       '    1890  t     ,  I  '  SC»So  ^^      KiSh, 


Observer. 


h  m      b   m(     > 

y  1 

y 

Gaitbersbnrg  I. . . 

Julj 

7.. 

9.52 

10  48     |»  1«,1«^»« 

-3 

19780 

H.  W.  Vehrenkamp. 

it 

10.. 

9.52 

■«^«)«  00  19807 

-8 

19804 

J.  A.  Fleming. 

t( 

24.. 

9.56 

8  16i 

9  35  f 

9  24  19753 
Mean 

-3 

19750 

H.  W.   Vehrenkamp. 

19778 

Oaithersburg  II  . 

(( 

8.. 

9.52 

;  9  54 
11    18  • 

104019743 

1 
-3 

19740 

H.  W.  Vehrenkamp. 

tt 

11.. 

9.52 

8  26  ) 

9  84  ) 

9  02  19705 
Mean 

1 

19702 
19721 

J.  A.  Fleming. 

Gaitbersbnrg  III. 

i( 

10.. 

9.52 

8.29) 
!  9.88/ 

9  13  19771 

-3 

19768 

H.  W.  Vehrenkamp. 

Waring 

i( 

13.. 

9.5S 

9:62  }|«  36  18806 

J  '^jj  9  3419828 
8  17     9  16  20128 

-3 

18808 

MIddlebrook  . . . . 

(t 

14.. 

9.58 

-3! 

19825 

Gross  Roads  I  . . . 

t( 

16.. 

9.54 

-^1 

20125 

Cross  Roads  11  . . 

t( 

17.. 

9.54 

i«^^}  8  5820180 

"'1 

20177 

Redland 

u 

18.. 

9.54 

«^^}  9  02  20089 
^^5}  8  40  20879 

! 

-3j 

20086 

Derwood 

it 

19.. 

9.55 

-3 

20376 

Hunting  Hill.... 

(( 

20.. 

9.55 

,»25|,,,,,^, 

-3I 

19851 

Quince  Orchard. . 

(i 

21.. 

9.55 

«|^}  8  64  19663 

-8 

1 

19660 
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MAP   OF   THE    LINKS   OF   EQUAL    HOBIZONTAL   INTENSITY    FOB 
JANUARY  1,  1900. 

Plate  V. 
The  graphical  method  was,  at  present,  pursued  as  in  the  case  of 
the  other  elements.  A  small  preliminary  map  as  hased  on  the  1896 
observations  was  published  in  the  First  Report  which,  of  course,  is 
superseded  by  the  present  one  based  on  all  observations  up  to  date. 
It  will  be  seen  that  the  three  isomagnetic  maps  unite  in  exhibiting 
the  regional  disturbances  in  central  and  northeastern  Maryland.  A 
preliminary  examination  has  already  shown  that  a  comparative  study 
of  these  disturbances  with  the  geological  formations  will  prove  of 
interest  and  value.  The  Coast  and  Geodetic  Survey  is  pursuing 
the  investigation  of  these  disturbances  in  the  surrounding  states. 
For  this  reason  it  will  be  advisable  to  postpone  the  subject  until  the 
completion  of  that  w^rk. 

The  Magnetic  Elements  and  Components  in  Maryland  for 
January  1,  1900. 

In  Table  XXI  are  summarized  from  the  previous  tables  all  the 
values  of  the  magnetic  elements,  declination,  inclination  and  hori- 
zontal intensity,  referred  to  January  1,  1900,  which  are  available  foi 
the  analysis  of  the  local  forces  disturbing  the  distribution  of  magne- 
tism  within  the  State  of  Maryland.  Those  values  which  were  indi- 
cated in  the  previous  tables  as  disturbed  by  too  close  proximity  to 
some  artificial  disturbing  influence  have  been  omitted;  there  were 
but  few  such  cases.  The  quantities  desired  for  the  proposed  analysis 
are  the  "  magnetic  components  "  derived  from  the  magnetic  elements 
(I>,  /,  IF)  as  follows: 

Component  directed  due  north : 

X=HqosD, (I) 

Component  directed  due  west : 

—  Y=HQinD, (2) 

Component  directed  vertically  downwards : 

Z=HUku  J, (3) 

Total  component : 

W=HsecI=\/^X'+Y'  +  Z^.   .    (4) 


90  SECOND    BEPOBT    ON    MAGNETIC    WORK    IN    MAKTLAND 

Y  is  positive  when  directed  towards  the  east,  i.  e.,  when  the  mag- 
netic declination  is  east;  when  the  declination  is  west,  as  it  is  over 
the  center  state,  Y  is  negative.  The  values  of  -ET,  X,  F,  Z  and  W,  in 
order  to  avoid  decimal  points  are  again  expressed  in  gammas  (see 
pp.  65  and  82). 
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PRELIMINARY  ATTEMPT  AT  AN  ANALYSIS  OF  THE  TERRESTRIAL  MAGNETIC 

FIELD  IN  MARYLAND. 

The  first  thing  necessary  is  to  determine  the  distribution  of  mag- 
netism prevalent  in  Maryland  if  the  local  disturbing  influences  did 
not  exist.  This  distribution  we  shall  call  the  uniform  or  normal  dis- 
tribution and  shall  define  it  as  that  due  to  a  potential  V  resulting 
from  a  homogeneous  or  uniform  magnetization  of  Maryland.  If  u 
be  the  co-latitude  and  /  the  longitude  (coimted  positive  to  the  east) 
of  a  station  and  t/«,  /»,  the  co-latitude  and  longitude,  respectively, 
of  the  intersection  of  the  magnetic  axis  of  the  uniform  magnetic 
distribution  with  the  Northern  Hemisphere  and  c  =  J  ?r/i  ,  in  whicli 
u  is  the  intensity  of  magnetization  per  unit  of  volume,  then  is:  * 

—  F=  coos  u   cos  u  +  c.sin  u^  sin  u  cos  (/„  —  /) ,    .     .  (5) 

Xz=z  C.C08  W;j  sin  u  —  csin  ii„  cos  u  cos  (/„  —  /*)  ^    •     •  (6) 

y=c.6in  ti„  sin  (^.„  —  /), (7) 

Z  =  2c.co8  ii„  cos  u  +  2c.8in  w„  sin  «  cos  (/„  —  /) .     .  (8) 

It  will  be  seen  that  we  assume  as  our  uniform  field  one  that  is 
physically  interpretable,  in  which  the  normal  components  are  not 
derived  independently  from  empirical  formulee,  as  is  frequently  done, 
but  instead  all  derivable  from  one  function  and  thus  referring  to  a 
common  system  of  magnetic  distribution. 

The  quantities  to  be  operated  with  are  the  components  X,  I",  Z, 
given  in  Table  XXI.  Adapting  equations  (6),  (7)  and  (8)  to  least 
square  treatment,  supposing  c,  Un  and  ^  to  be  unknowns  and  putting 
X  =  e.oos  u„ ,  y  =z  c.sin  u^  sin  X  and  z  =  c.sin  u^^  cos  X^ ,  we  obiain 
as  conditional  equations, 

X=z  a;  sin  w  —  y  cos  u  sin  /  —  z  cos  u  cos  ^. ,     .     .     .     (9) 

y=zyco8/ — zsin^, (10) 

Z  ^=  2.7;  cos  U'\-2y  sin  u  sin  ^  -^  2z  sin  u  cos  / .     .     .  (11) 

As  far  as  the  final  results  are  concerned,  it  is  immaterial  whether 
the  normal  equations  are  obtained  from  these  equations  in  the  form 
given  or  if  both  members  of  equation  (11)  be  divided  through  by  2 

»  See  Journal  "Terrestrial  Magnetism/'  Vol.  Iv,  p.  40,  and  Vol.  vi,  p.  20. 
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before  forming  the  normal  equations.  If  the  latter  procedure  be 
followed  then  the  normal  equationsi  supposing  there  are  n  stationsi 
reduce  to  the  following  simple  form: 

n 

nx=  "^(Xainu  +  ^Zconu), (12) 

O 

n 

ny  =    2\  ( — X  cos  ii  sin  A  4"  Y  cos  X'\-  \Z  sin  t*  sin  /) ,    .     .     .  (13) 

o 
n 

=   ^^  ( — X  COS  u  COS  X  —  Y  sin  A  +  i-Z"  siu  u  cos  /) ,     .     .     .  (14) 


HZ 


From  which  a;,  y,  z  can  be  found  and  tan  ^n  =  -  ,  tan  u^  = 


—  U 


s/tf^  +  ^  and  c  =«  sec  t*,^ (15) 

X 

In  forming  the  normal  equations  it  was  thought  best  to  give  each 
component  equal  weight  and  not  to  assign  a  system  of  weights  deriv- 
able merely  from  the  error  of  observation,  e.  g.  inversely  as  the  square 
of  the  probable  error;  thus  the  Y  component  would  obtain  the  great- 
est weight  and  the  Z  component  the  least  weight,  whereas  in  reality 
the  Z  component  is  the  most  effective  one  in  the  determination  of 
the  uniform  distribution  and  the  Y  component  the  least  effective. 

The  available  values  of  X,  F,  Z,  as  given  in  Table  I,  were  com- 
bined into  16  groups  so  as  to  eliminate  as  far  as  possible  local 
disturbances.    The  resulting  normal  equations  were: 

16a?  =  5.33585 ,  hence  a;  =  -f  0.33349 ,       ...  (16) 

16y=  1.52469,  hence  y  =  -f  0.09529,       .     .     .  (17) 

162  =  0.06576 ,  hence  z  =  +  0.0041 1 ,       ...  (18) 

^^^/?uting  these  values  in  (15)  we  have 

^'^  ^^  °3r.8  W,Un=  15°57'.5 or  f^  =  74°02'.5 and  c=  0.34686  .  (19) 

^i-tln  these  values  equations  (6),  (7)  and  (8),  using  the  latitude 
We^B>^   of  the  co-latitude  u,  become: 

JX^  [9.52308]  cos  f^  —  [8.97940]  sin  ^  cos  (;i  —  87°3r.8) ,    (20) 

. T^=  [8.97940]  Bin  (;  — 87°31'.8),    (21) 

-ZT  =  [9.82411]  sin  f  +  [9.28043]  cos  f  cos  (;i  —  87°31'.8) .    (22) 

i^e  l>racketed  quantities  are  the  logarithms  of  the  coefficients. 
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With  the  aid  of  equations  (20),  (21)  and  (22)  the  nniform  or  nor- 
mal or  undisturbed  magnetic  components  can  be  computed  for  any 
station  of  which  the  latitude  and  longitude  are  known.  Computing 
them  for  the  stations  given  in  Table  XXI  and  subtracting  the  com- 
puted or  normal  values  of  X,  Y  and  Z  from  those  deduced  from 
the  observed  magnetic  elements,  the  residual  magnetic  components 
J  X,  J  Y,  J  Z  are  derived  which  represent  the  effect  of  the  forces 
disturbing  the  uniform  magnetic  distribution.  From  the  residual 
components  the  direction  of  the  magnetic  needle  assumed,  if  the 
uniform  field  were  eliminated  or  annulled  and  simply  the  local  dis- 
turbing forces  were  operative,  can  be  determined.  Thus  the  mag- 
netic declination  due  alone  to  the  disturbing  forces  is  given  by  the 

equation  tan  D^rz  ,  ^,the  dip  by  tan  ^r  =  r7j  y^~J^~Y^f  *^®  hori- 
zontal intensity,  by  H^=z^J7'^+  J  Y^  and  the  total  intensity  by 
Wr  =  VJX'  +  J  Y'  +  J~Z'r 

A  preliminary  map  showing  the  effect  and  the  location  of  the  dis- 
turbing forces  has  been  constructed  and  a  number  of  deductions  of 
interest  alike  to  the  geologist  and  the  magnetician  have  been  drawn. 
Owing  to  pending  additional  investigations,  the  publication  of  the 
map  will  be  deferred  until  it  can  be  put  in  its  final  form. 

In  conclusion,  I  desire  to  make  acknowledgment  of  the  effective 
assistance  rendered  in  the  computations  and  in  the  construction  of  the 
charts  by  Messrs.  J.  A.  Fleming  and  W.  F.  "Wallis,  both  of  the  Coast 
and  Geodetic  Survey. 
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Introduction. 

A  perusal  of  the  following  act  passed  by  the  Maryland  Legislature 
at  the  January  session,  1898,  will  explain  the  nature  and  purpose  of 

this  survey. 

LAWS  OF  MARYLAND,  1898. 
Chapter  304. 
AN  ACT  to  provide  for  the  definite  establishment  and  location  of  the  boun- 
dary line  between  Allegany  and  Garrett  counties,  in  order  to  bring 
under  the  assessment  law  certain  untaxed  lands  in  said  counties.     (Jan- 
uary session,  chapter  304.) 
Whereaa,  By  chapter  212  of  the  Acts  of  Assembly  of  1872,  provision  was 
made  for  the  formation  and  establishment  of  Garrett  county  out  of  the 
lands  within  the  then  corporate  limits  of  Allegany  county;  and 

Whereas,  Provision  was  by  said  Act  also  made  for  a  survey  of  the  boundary 
lines  of  said  counties,  as  established  by  said  Act  between  certain  terminal 
points  therein  named,  and  that  return  of  said  survey  and  the  plats  of  said 
lines  should  be  reported  to  and  filed  with  the  Governor,  the  County  Com- 
missioners and  the  clerk  of  the  Circuit  Court  for  Allegany  county,  under 
certain  provisions  in  said  Act  contained,  which  provisions  were  complied 
with,  but  the  said  returns  and  plats  have  not  been  returned  in  compliance 
with  the  requirements;  and 

Whereiu,  By  reason  of  said  failure  to  make  said  return  and  file  said 
plats,  the  boundary  line  between  said  counties  is  now  an  unsettled  question, 
thus  involving  both  questions  of  jurisdiction  of  courts  and  the  rights  of 
taxation*  and. 

Whereas,  There  are  now  large  and  valuable  areas  of  land  in  both  of  said 
counties  untaxed  or  unassessed,  to  the  great  loss  and  injury  of  said  counties, 
as  weU  as  the  state  of  Maryland;  and 

'  A  preliminary  report  was  published  by  the  Survey  in  September,  1898. 
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Whereas,  It  Is  to  the  IntereBt  of  all  of  the  taxpayers  of  said  counties  and 
the  state  of  Maryland,  that  said  boundary  line  should  be  definitely  located, 
and  thus  increase  the  taxable  areas  of  said  counties;  therefore 

Section  1.  Be  it  enacted  hy  the  Oener<a  Aaaemhly  of  Maryland,  That  im- 
mediately after  the  passage  of  this  Act  the  Oovemor  shall  appoint  or  pro- 
cure the  services  of  a  competent  and  skillful  civil  engineer  or  surveyor, 
who  shall  at  once  survey  and  definitely  locate  on  the  ground  the  boundary 
line  between  Allegany  and  Garrett  counties,  on  line  between  terminal  points 
established  by  chapter  212  of  the  Acts  of  1872,  which  said  civil  engineer  or 
surveyor  shall  employ,  at  his  own  cost,  the  necessary  chainmen  and  axmen, 
or  other  necessary  assistance,  and  procure  the  stones  for  marking  the  line 
as  hereinafter  provided;  and  for  all  said  services  of  said  engineer,  and  for 
his  expenses  for  chainmen,  axmen  and  other  assistance,  and  for  stones, 
plats  and  all  materials  used  by  him,  he  shall  be  paid  a  sum  of  money 
not  exceeding  one  thousand  dollars,  one-half  thereof  by  the  County  Com- 
missioners of  Allegany  county  and  one-half  thereof  by  the  county  commis- 
sioners of  Garrett  county;  and  said  commissioners  of  said  counties  shall  In 
their  levies  of  taxes  next  occurring  after  the  passage  of  this  Act,  levy  the 
sum  of  five  hundred  dollars  for  each  of  said  counties  for  the  cost  of  said 
survey;  and  they  shall  pay  said  engineer  such  part  of  said  amount  as  is 
necessary  in  full  compensation  for  all  his  services,  assistance,  materials  and 
expenses  as  aforesaid;  and  the  Governor  shall  require  said  engineer  to  give 
bond  with  such  sureties  and  in  such  sum  as  he  shall  deem  proper  condi- 
tioned to  the  faithful  discharge  of  the  trust  reposed  in  him. 

Sec.  2.  Said  engineer  shall,  as  soon  as  he  has  surveyed  and  established 
the  true  division  line,  as  aforesaid,  permanently  mark  said  line  on  the 
ground  at  its  terminal  points,  and  along  said  line  by  planting  thereon  and 
along  the  same  suitable  stones,  properly  marked,  to  designate  said  division 
line,  so  placed  as  not  to  be  more  than  one  mile  apart  along  said  whole  line. 

Sec.  3.  And  he  it  enacted,  That  immediately  after  the  completion  of  said 
survey  said  engineer  shall  make  a  full  and  detailed  report  of  said  survey 
with  the  courses  and  distances  of  the  same  and  a  plat  of  the  same,  which 
report  and  plat  shall  be  made  in  triplicate,  and  one  each  of  the  same  shall 
be  filed  by  him  with  the  clerks  of  the  Circuit  Courts  for  Allegany  and 
Garrett  counties  and  one  with  the  Commissioner  of  the  Land  Office,  and 
be  recorded  by  said  officers  in  the  record  books  of  their  said  offices;  and  a 
copy  of  said  report  shall  be  also  transmitted  to  the  Governor,  who,  upon 
approval  of  the  same,  shall  notify  the  County  Commissioners  of  said  coun- 
ties, after  which  they  shall  make  full  payment  to  said  engineer  as  afore- 
said; but  nothing  in  this  Act  shall  be  construed  to  prevent  the  County  Com- 
missioners of  either  or  both  of  said  counties  from  advancing  to  said  en- 
gineer any  part  of  his  said  compensation  as  they  may  see  fit  prior  to  said 
final  payments,  upon  being  satisfied  from  the  progress  of  the  survey  that 
such  engineer  is  entitled  to  such  advance  payments;  and  upon  the  approval 
of  the  Governor  of  the  true  made  and  established  line  by  the  surveyor, 
approved  under  this  Act,  the  said  line  shall  be  and  is  hereby  made  the  legal 
and  established  boundary  line  between  Allegany  and  Garrett  counties,  be- 
tween the  terminal  points  as  established  by  chapter  212,  acts  of  1872. 

Sec.  4.    And  he  it  further  enacted.  That  said  boundary  line  shall  be  com- 
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pleted  and  permanently  established  within  one  year  from  the  date  of  the 
imssage  of  this  Act. 

Sec.  6.    And  he  it  enacted,  That  this  Act  shall  take  effect  from  the  date  of 
its  passage. 
Approved  April  7,  1898. 

Lloyd  Lowndes, 

Governor, 
J.  WiBT  Randall, 

PreHdent  of  the  Benate. 
Louis  Schaefeb, 

Speaker  of  the  House  of  Delegates. 

The  original  act  referred  to  in  the  foregoing  is  as  follows : 

LAWS   OF  MARYLAND,  1872. 
Chapter  212. 

AN  ACT  to  provide  for  taking  the  vote  of  the  people  for  or  against  a  new 

county  in  certain  election  districts  in  Allegany  county  at  the  election 

to  he  held  in  the  fall  of  eighteen  hundred  and  seventy-two. 

Section  1.    Be  it  enacted  hy  the  General  Assembly  of  Maryland,  That  all 

^t  part  of  Allegany  county  lying  south  and  west  of  a  line  beginning  at  the 

"^minit  of  Big  Back  Bone,  or  Savage  Mountain,  where  that  mountain  Is 

j^i^ossed  by  Mason's  and  Dixon's  line,  and  running  thence  by  a  straight 

^^  to  the  middle  of  Savage  River  where  it  empties  into  the  Potomac  River; 

®*^ce  by  a  straight  line  to  the  nearest  point  or  boundary  of  the  State  of 

^^  Virginia;  then  with  the  said  boundary  to  the  Fairfax  Stone  shall  be 

ft  new  county,  to  be  called  the  county  of  Garrett;  provided  the  provisions  of 

thiB  Act  as  to  taking  census  of  the  people  and  the  area  of  the  said  new 

county,    and  the  sense  of  the  people  therein,  shall   be  complied   with  in 

accordance  with  the  Constitution  of  this  State.  .  .  . 

Szc.  11.  jind  he  it  enacted.  That  .  .  .  and  on  application  of  five  citizens  of 
the  proposed  new  county  of  Garrett,  the  County  Surveyor  of  Allegany 
county  shall  at  once  run  and  locate  the  lines  of  the  proposed  new  county 
of  Garrett,  at  the  expense  of  said  petitioners,  and  shall  make  a  plat  of  said 
lines  and  report  the  same  to  the  Governor,  the  County  Commissioners  and 
the  clerk  of  the  Circuit  Court  for  Allegany  county,  to  be  by  him  recorded 
In  the  l&nd  records  of  said  county,  said  report  to  be  made  under  oath. 

^^^    Grovemor,  being  empowered  to  appoint  the  civil  engineer  ia 

^  *^p3    ^.xid  desiring  that  the  work  should  be  done  in  as  thorough 

^aan^^  as  possible  and  in  accordance  with  modem  and  approved 

emod^^    requested  the  Maryland  Geological  Survey,  through   its 

^Preserxtiative,   Professor   Wm.   Bullock   Clark,   to   undertake   the 

®y  ^>i  the  desired  boundary  line.     Professor  Clark  accepted  the 

vci^ox^'s  proposal  and  referred  the  execution  of  the  work  to  mv 
divisioi^^ 
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It  will  be  noticed  that  the  act  made  no  provision  for  the  appoint- 
ment of  commissioners  or  surveyors  representing  the  counties  in- 
volved. This  was  a  great  oversight,  and  in  order  to  rectify  it,  the 
State  Geologist  requested  the  following  two  surveyors  to  represent 
their  respective  counties  and  to  render  me  any  assistance  in  their 
power,  viz.:  Mr.  W.  McCulloh  Brown  of  Grarrett  county  and  Mr. 
John  Schaidt  of  All^any  county.  Mr.  Schaidt,  finding  that  his 
private  interests  would  not  permit  him  to  accept,  recommended  Mr. 
L.  L.  Beall,  who  accordingly  was  appointed  as  the  surveyor  repre- 
senting Allegany  county.  The  surveying  party  was  finally  com- 
posed as  follows: 

L.  A.  Bauer,  in  charge. 

L.  L.  BeaU,  surveyor  for  Allegany  coimty. 

W.  McCulloh  Brown,  surveyor  for  Garrett  county. 

C.  A.  Ashby,  head  lineman. 

J.  M.  Harris,  r 

J.  L.  A.  Burrell,     J  Assistants. 

G.  P.  Blackiston,    [ 
The  necessary  axmen  and  laborers  were  hired  as  occasion  demanded. 

The  entire  instrumental  outfit,  with  the  exception  of  the  transits 
belonging  to  the  surveyors,  was  furnished  by  the  United  States  Coast 
and  Geodetic  Survey,  viz.: 

1.  8-inch  position  theodolite,  reading  with  the  aid  of  two  opposite 
micrometer  microscopes  to  2"  (by  estimation  to  J  of  a  second)  and 
numbered  "  133." 

2.  4-inch  Fauth  theodolite,  Xo.  163.  The  horizontal  limb  could 
be  read,  with  the  aid  of  two  small  microscopes,  to  20"  and  the  ver- 
tical circle  to  30". 

8.  Magnetometer  No.  18  and  attached  theodolite. 

4.  Kew  Dip  Circle  Xo.  66/4440. 

5.  Mean  Time  Chronometer,  Dent,  Xo.  2256. 

6.  Two  heliotropes  (Xos.  53  and  304). 

7.  50-foot  Steel  Tape  Xo.  86. 

Besides  these  instruments,  each  surveyor  had  his  own  transit  (tho 
usual  engineer's  transit,  horizontal  circles  reading  by  opposite  ver- 
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niers  to  nearest  half -minute).  Mr.  Brown  furthermore  provided 
two  100-foot  steel  tapes,  one  of  which  had  been  compared  at  the 
Coast  and  Geodetic  Survey  Office.  The  "  standard  "  tape  was  never 
used  for  the  field  work,  but  was  left  at  our  headquarters  and  the 
second  100-foot  tape  was  compared  with  it  whenever  necessary. 

The  special  observing  tent  was  the  property  of  the  Maryland  Geo- 
logical Survey,  and  is,  in  fact,  the  one  used  in  the  magnetic  work. 

The  Maryland  Geological  Survey  desires  to  make  herewith  grateful 
acknowledgment  of  the  great  service  rendered  by  the  Superintendent 
of  the  Coast  and  Geodetic  Survey  in  providing  it  with  such  a  val- 
uable instrumental  outfit. 

Our  thanks  are  also  due  to  the  Topographic  Corps  of  the  U.  S. 
Gleological  Survey  for  promptly  furnishing  triangulation  data  and 
photographic  copies  of  their  topographic  field  sheets. 

Previous  Attempts  at  a  Determixation  of  the  Boundary  Line. 

chisholm's  line. 

The  first  line  was  run  in  1872  by  Mr.  Dan  Chisholm,  at  that 
time  county  surveyor  for  Allegany  county.  He  used  a  compass, 
and,  it  is  said,  planted  his  tripod  in  the  middle  of  the  mouth  of  the 
Savage  river — the  southern  terminal  point  of  the  line — and  ran  by 
the  needle  N.  26°  E.  In  the  absence  of  any  returns  from  this  survey, 
it  is  not  now  possible  to  say  how  Chisholm  obtained  this  trial 
course — doubtless  by  plotting  the  line  on  the  best  map  procurable  at 
the  time.  From  various  statements  made  to  me,  it  would  appear 
that  Chisholm  did  not  run  continuously  on  this  course,  but  madp 
various  offsets.  Instead  of  hitting  the  summit  of  the  great  Savage 
mountain,  where  it  is  crossed  by  the  Mason  and  Dixon  line,  as  called 
for  by  the  act,  he  came  out  on  the  Little  Savage  mountain,  4307  feet, 
or  4/5  of  a  mile,  to  the  west  of  the  initial  point  called  for  by  the 
act.  Chisholm  marked  his  line  by  blazes  (a  cross)  in  trees.  In  jus- 
tice to  him,  it  is  stated  that  he  regarded  his  line  merely  as  a  trial  line, 
and  that  it  was  his  intention  to  run  a  second  and  final  line  on  a  cor- 
rected course,  an  intention  which  was  never  carried  out.  This  line  is 
referred  to  by  the  people  living  in  its  vicinity  as  "  the  old  line." 
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Whenever  it  was  possible  to  do  so,  measurements  were  made  from  our 
line  to  the  trees  bearing  Chisholm's  blazes. 

In  view  of  the  fact  that  Chisholm's  line  did  not  comply  with  the 
provisions  of  the  act  of  1872,  viz.,  that  the  boundary  should  be  a 
straight  line  connecting  two  given  terminal  points,  one  at  the 
mouth  of  the  Savage  river  and  the  other  on  top  of  the  Great  Savage 
mountain  (not  the  Little  Savage  mountain  where  Chisholm's  line  ter- 
minated), it  cannot  be  looked  upon  in  any  sense  whatever  as  a  boun- 
dary line  actually  run.  Had  Chisholm  connected  his  last  station  with 
the  point  on  the  Great  Savage  mountain  called  for  by  law,  it  is 
quite  probable  that  his  line,  as  defined  by  the  still  existing  blazotl 
trees,  no  matter  how  crooked  this  line  may  be,  would  have  to  be 
accepted  to-day  as  the  boundary  line.  Chisholm,  furthermore,  made 
no  official  returns  of  his  survey  as  called  for  by  the  act. 


HASNEDS    LINE. 

The  next  attempt  at  a  determination  of  the  boundary  line  was 
made  in  1878  by  Mr.  John  Hamed,  coimty  surveyor  for  Garrett 
county. 

In  this  sur\'ey,  Mr.  John  Schaidt,  surveyor  for  Allegany  county, 
was  present  Hamed  used  a  compass  mounted  on  a  Jacob's  staff, 
and  began  "  at  stone  pile  on  summit  of  Savage  mountain  where 
crossed  by  Mason  and  Dixon  line."  The  course  he  ran  on  brought 
him  out  at  Westemport,  considerably  to  the  east  of  the  terminal 
point,  the  mouth  of  the  Savage  river.  It  is  stated  that  he  ran  a  second 
line  on  a  corrected  course,  but  he  did  not  mark  it  in  a  permanent 
manner,  and,  in  fact,  it  is  not  possible  at  present  to  readily  identify 
his  line.  He  prepared  a  map  of  this  line  and  filed  it  with  the  county 
commissioners  of  Garrett  county,  but  his  work  was  not  adopted  by 
either  county.     This  map  bears  the  following  inscription : 

"  Garrett  and  Allegany  county  line  Reeurveyed  for  the  Commissioners  of 
Garrett  in  June,  1878;  true  bearing  S.  28*  33'  W.,  and  whole  distance  18 
miles,  212  perches,  difTering  from  former  survey  2**  33',  and  adding  to  the 
area  of  Garrett  4266y8  acres  of  land.  Beginning  at  stone  pile  on  summit  of 
Savage  mountain  where  crossed  by  Mason  and  Dixon  line,  then  S.  28*  33'  W. 
18  miles,  212  perches  to  mouth  of  Savage  river.  22nd  day  of  June,  1878,  by 
John  Hamed,  surveyor  for  Garrett  county." 
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Tk^  course  referred  to  above  (S.  28°  33'  W.)  is  doubtless  the  mag- 
netic GO  urse  of  the  corrected  line,  not  of  the  first  or  trial  line. 

Fj^oxiTi  the  preceding  remarks  it  is  evident  that  it  was  my  duty,  as 
defin<^<3_  by  the  act  of  1898,  to  disregard  all  previous  surveys  and 
existxxzi^^^  marks  and  determine  the  line  anew  in  conformity  with  the 
provisions  of  the  original  act. 

The  Problem  Stated. 
^*^^     boundary  line  begins  at  a  point  on  top  of  the  Great  Savage 
ino^^Xt^in,  where  that  mountain  is  crossed  by  the  dividing  line  be- 
l^e^xx     lilaryland  and  Pennsylvania,  and  runs  thence  to  the  middle 
oi^*^^    :inouth  of  the  Savage  river,  18.6  miles  distant,  and  across  the 
^^     ^^^ac  river  121^  feet,  to  the  nearest  point  of  the  West  Virginia 
^S^^^^^ry.     The  main  problem  then  is  to  connect  by  a  straight  line 
"^^  ^on-inter\'^isible  points,  one  on  top  of  a  mountain,  the  other  in 
the  middle  of  a  river,  completely  encircled  by  high  hills.     The 
direction  of  the  line  connecting  the  two  points  is  not  given.     We 
^nnot  tell  then  on  what  course  to  run  if  we  start  out  at  the  northern 
^rminus,  for  example,  and  endeavor  to  nm  a  perfectly  straight  line 
w  the  mouth  of  the  Savage  river.     Supix)sing  the  terminals  precisely 
teed,  the  first  problem,  then,  is  to  detenniiie  by  some  means  the  direc- 
tion or  bearing  of  the  straight  line  connecting  the  two  main  points. 
l"ere  are  three  general  methods  for  doing  this  if  the  two  points  are 
notintervisible: 
^'   By  connecting  the  terminal  points  by  triangulation. 
2'   By  determining  the  latitudes  and  longitudes  of  the  terminal 
points. 
^'    By  running  a  trial  line. 

TRIAL  lt:s^e  method. 

-The  third  method  might  be  the  simplest  one  under  certain  circum- 

^^^ciejs.      For  example,  if  the  region  between  the  terminal  points 

^s^Tiaisted  largely  of  cleared  land  or  bare  hills,  so  that  a  trial  line 

could  be  run  through  from  one  end  to  the  other  without  a  great  deal 

of  expense  and  without  consuming  too  much  time,  it  might  be  advan- 
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tageous  to  employ  this  method,  especially  if  the  direction  of  tho 
line,  as  referred  to  the  true  meridian,  is  approximately  knowm/ 

For  every  minute  of  error  in  its  bearing,  the  trial  line  would 
diverge  in  the  present  instance  at  the  rate  of  nearly  li  foot  per  mile, 
or,  in  the  total  distance,  28^  feet.  If  the  trial  line  is  out  by  5 
minutes,  ^  of  a  quarter  of  a  degree,  then  it  will  not  hit  the  mouth 
of  the  Savage  by  143  feet.  A  glance  over  the  figures  in  the  foot- 
note,* with  the  added  statement  that  the  actual  direction  of  the  line 
at  the  Mason  and  Dixon  line,  as  foimd  by  us,  is  26°  04.9'  and  25° 
59.1'  at  the  mouth  of  the  Savage,  will  give  an  idea  of  the  error  in- 
volved by  adopting  any  one  of  the  quantities  given  in  the  foot-note 
table.  In  the  present  case,  as  the  region  traversed  is  densely  wooded 
and  exceedingly  hilly  throughout,  a  trial  line  run  on  a  random  course 
would  have  been  a  matter  of  considerable  expense.  It  would  have 
necessitated  as  much  cutting  as  the  actual  line  required.  Again,  if 
the  trial  line  is  out  considerably,  the  distances  to  various  points  aloni^ 
the  line  must  be  accurately  known,  so  that  the  proper  offsets  can  be 
made  from  them  to  the  true  line. 

The  foregoing  remarks  apply  to  running  a  trial  line  with  a  transit. 
To  attempt  to  run  a  trial  boundary  line  with  a  compass  is  so  ridicu- 
lous that  the  matter  would  not  be  seriously  discussed  here  had  not 
the  previous  attempts  been  made  in  precisely  this  way.     A  trial  lino 


^Approximate  True  Bearing  of  Boundary  Line  at  Obtained  from  Previous  Work. 
LocaUty. 


Aathority. 


Moath  of  Savage, 


True  bearing, 
o      / 

N  26    23  E       Chlsholm 


N  26     06  E 


Mason  and  Dixon  Line,        S  25    49  W       Hamed 


S  25     52  W 


Mean 


26     02.5 


How  obtained. 

With  aid  of  following  daU: 
Chisholm^s  magnetic  conree 
in  1872  was  N  26<>  E,  and  bis 
line  was  4307  feet  west,  of 
true  line  at  Mason  and  Dixon 
line. 

Scaled  from  the  U.  S.  Oeological 
preliminary  topographical 
map  of  region  north  of 
Month  of  Savage. 

Harned  says  his  magnetic  course 
In  June,  1878,  was  8  28°  83' 
W. 

Scaled  from  U.  S.  Oeological 
Survey  topographical  map 
(Frostburg  sheet,  1898). 

Referring  to  middle  point  of 
line. 


MAKYLAK^D    GEOLOGICAL    SL"RVEY  109 

should  be  as  nearly  straight  as  possible.  It  is  a  physical  impossi- 
bility to  run  a  straight  line  with  the  magnetic  needle  under  the  most 
favorable  circumstances.  These  favorable  circumstances  would  imply 
extraordinary  facilities,  such,  for  example,  as  the  establishment  and 
maintenance  of  a  magnetic  observatory,  with  the  aid  of  which  the 
manifold  fluctuations  of  the  magnetic  needle  could  be  duly  allowed  for 
while  tracing  out  the  trial  line.  The  whole  matter  would  be  so  ex- 
pensive and  so  cumbersome  that  this  method  would  be  summarily 
abandoned.  The  sun^eyor  is  not  accompanied  by  these  favorable  cir- 
cumstances. He  runs  his  lines  regardless  of  diurnal  variation,  of 
magnetic  storms,  or  even  of  geographical  variation  of  the  deviation 
of  the  compass  from  the  true  north.  The  diurnal  variation  alone 
may  throw  him  out  on  a  summer's  day  15-20  feet  in  a  mile.  A  mag- 
netic storm  may  produce  an  error  of  the  same  magnitude  and  even 
greater.  From  a  table  given  later,  it  will  be  seen  that  the  magnetic 
bearing  of  the  boimdary  line  changes  by  nearly  i°  from  one  end 
to  the  other.  This  alone  would  throw  a  magnetic  trial  line  out,  even 
if  it  were  started  correctly,  by  ^  of  a  mile  at  the  other  end.  The  sur- 
veyor very  rarely  determines  the  magnetic  declination  himself,  and 
^  the  precise  change  from  point  to  point  on  the  line  he  either  would 
not  make  at  all  (as  being  of  too  trifling  a  nature)  or  he  would  guess 

^t  it.      Then,  in  addition,  come  the  troublesome  local  variations. 

"thus,  at  the  mouth  of  the  Savage  river,  where  Chisholm  began,  the 

ueedJe  is  thrown  out  by  §  of  a  degree,  or  at  the  rate  of  about  60  feet 

per  mile. 

It  Tvill  thus  be  seen  that  a  line  run  by  the  "  point  of  the  needle  " 
IS  oi:\e  upon  the  correctness  of  which  no  reliance  could  or  should  bo 

LATITUDE    AND    LONGITUDE     METHOD. 

■*^©  second  method,  that  of  determining  the  latitudes  and  longi- 
tudes of  the  terminal  points,  would  bo  one  wholly  out  of  the  reach  of 
the  ordinary  surveyor.  To  determine  the  true  bearing  of  the  boun- 
dary line  by  this  method  would  require  most  superior  astronomical 
mstruments,  expert  observers,  the  adoption  of  very  accurate  methods, 
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and  an  expenditure  of  time  of  at  least  a  month.  And  then  this  elab- 
orate method  would  not  furnish  the  direction  of  the  line,  in  the  pres- 
ent case,  closer  than  to  within  2  to  4  minutes.  In  other  words,  the 
line  determined  thus  might  easily  be  out  60  feet  and  more  at  its  ter- 
ininal  point.  In  the  present  case,  as  the  line  had  to  be  traced  almost 
entirely  from  one  thickly  wooded  hilltop  to  the  other,  and  could  not  be 
sighted  through,  two  cuttings  would  have  been  required — one  for 
the  first  line  and  another  for  the  corrected  line.  We  may  therefore 
dismiss  this  method  as  not  practical  in  the  present  instance. 


TBIANGUI-ATION    METHOD. 

We  thus  come  as  a  final  resort  to  the  triangulation  method.  This 
is  one  that  the  surveyor,  provided  with  a  good  engineer's  transit,  if  he 
knows  how  to  use  his  instrument  so  as  to  get  the  full  benefit  of  its 
various  adjustments,  can  safely  and  advantageously  employ. 

After  making  a  brief  reconnaissance  of  the  line,  I  quickly  caine  to 
the  conclusion  that  the  triangulation  method  was  the  only  practica- 
ble one  in  this  case  and  at  the  same  time  the  most  expeditious. 

There  were  several  triangulation  points  in  the  vicinity  of  the  line, 
established  by  the  XJ.  S.  Geological  Survey.  (See  Fig.  7.)  I  con- 
cluded, therefore,  that  the  best  method  would  be  to  connect  the  ter- 
minal points  with  each  other  and  with  the  U.  S.  Greological  Survey 
triangulation  points  by  a  series  of  triangles. 

My  original  intention  was  to  measure  all  the  angles  with  the  aid 
of  the  8-inch  theodolite,  which,  as  stated,  reads  with  the  aid  of  micro- 
meter microscopes  to  2",  and,  by  estimation,  can  be  read  to  ^  of  a 
second.  It  was,  however,  a  great  task  to  transport  this  cumbersome 
instrument  from  hilltop  to  hilltop.  The  roads  were  at  times  exceed- 
ingly rough  and  steep.  After  reaching  the  top,  the  instrument  would 
usually  have  to  be  carried  a  considerable  distance,  in  some  cases 
nearly  a  mile,  and  over  rough  rocks  and  through  thick  undergrowth. 
The  instrument  in  its  case  weighs  about  100  pounds.  As  the  funds 
were  rapidly  ebbing  and  time  was  slipping  away  at  a  continually 
accelerating  rate,  I  was  compelled  to  give  up  this  idea  and  depend  in 
a  large  measure  upon  the  smaller  instruments — the  surveyors'  instni- 
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menta  and  my  four-inch  theodolite.  A  rough  calculation  convinced 
me  that  with  proper  care,  the  direction  of  the  boundary  line  could  be 
obtained  in  this  way  to  within  one  minute  and  less  in  a  compara- 
tively short  time  and  at  little  expense.  To  have  gotten  the  direction 
so  close  as  not  to  require  any  corrections  would  have  made  necessaiy 
the  exj^enditure  of  considerable  more  time  on  the  tri angulation.  This 
our  limited  appropriation  would  not  permit.     And  I  considered  that 


Fig.  7. — Showing  the  triangulation  stations  of  the  U.  8.  Geological  Survey  in 
the  FJcinity  of  the  boundary  line  between  Allegany  and  Garrett  Counties.  Scale: 
J  inch  =  16  miles. 

a  trial  line  correct  within  1'  was  close  enough  for  the  purpose  at 
hand.  I  therefore  pushed  the  triangulation  ahead  to  the  utmost, 
80  ttat  the  ranging  out  of  the  line  could  be  begun  and  the  pro^^er 
oorreotions  made,  and,  if  possible,  the  line  marked,  before  the  appro- 
priation ran  out.  And  there  was  every  danger  of  the  funds  running 
^\voTt,  for  we  encountered  most  unfavorable  weather.  For  three 
^\eeks  we  had  rains  almost  every  day,  only  three  or  four  days  in  that 
fime  being  absolutely  clear. 


Anotlier  point  deserves  elucidation  in  this  connection.  The  law 
calls  for  a  **  straight "  line  connecting  two  points,  whose  position  on 
the  earth's  surface  is  approximately: 
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Latltade.       Longitude  weat  of  Greenwich . 

Top  of  Big  Savage  mountain,        »9°  43'.4:         78°  54'.8 
Mouth  of  Savage  river,  39     28.8         79     04.0 

Between  these  two  points  the  rotundity  of  the  earth  makes  itself 
appreciably  felt.  If  we  define  a  straight  line  in  the  customary  man- 
ner,  viz.,  as  the  arc  of  a  great  circle  passing  through  the  t\vo  given 
points,  then  the  bearing  of  that  line  will  be  different  at  every  point 
in  that  line.  The  difference  in  the  bearings  of  the  line  at  the  two 
end  points  amounts  to  the  difference  of  longitude  into  the  sine  of  the 
average  latitude  of  the  two  points,  or  to  6'  51"  or  5'.85.  So  that  if 
the  true  bearing  of  the  line  were  S.  26°  04'.9  W.  at  the  top  of  Sav- 
age mountain,  it  would  be  6'.  8  6  less  at  the  mouth  of  the  Savage  river, 
orK  25°  59'.1  E. 

In  other  words,  suppose  a  surveyor,  provided  with  a  good  transit, 
were  to  begin  at  the  mouth  of  the  Savage  river  and  run  a  line  on 
the  true  course  of  the  line  at  the  upper  end,  viz.  N.  26°  04',7  E., 
then  he  would  strike  50  yards  to  the  west  of  the  terminal  point  on 
the  Mason  and  Dixon  line.  Two  surveyors,  one  beginning  at  one 
end  and  the  other  at  the  other  end,  would  therefore  not  meet  each 
other  unless  they  started  their  line,  not  on  precisely  the  same  courses, 
but  on  courses  differing  nearly  6  minutes,  or  1/10  of  a  degree  from 
each  other.  It  is  thus  seen  that  the  sphericity  of  the  earth  between 
the  terminal  points  is  a  factor  which  must  be  duly  considered  in  this 
problem. 

That  the  bearing  of  the  line,  as  referred  to  the  true  meridian, 
should  vary  continuously  from  one  end  to  the  other,  can  easily  be  seen 
thus :  The  two  end  points  are  not  situated  in  the  same  true  noi*th  and 
south  line,  but  lie  in  different  meridians,  or,  roughly,  the  mouth  of 
the  Savage  is  8  miles  west  of  the  top  of  Savage  mountain.  As  the 
meridians,  if  prolonged  northward,  all  pass  through  the  same  point  on 
the  earth's  surface — ^the  North  Pole — and  are  therefore  not  strictly 
parallel  lines,  but  converge  so  that  the  distance  apart  between  the  two 
meridians  passing  through  the  end  points  of  the  line  is  about  50 
yards  less  at  the  Mason  and  Dixon  line  than  along  a  due  east  and 
west  line  passing  through  the  mouth  of  the  Savage  river,  hence  the 
angle  made  by  a  line  cutting  the  two  meridians  is  less  at  the  southern 
than  at  the  northern  point,  as  can  be  readily  seen  by  drawing  a  dia- 
gram.    (See  Fig.  8.) 
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The  magnetic  bearing  of  the  line,  i.  e.  the  angle  made  bj  the 

line  with  the  direction  pointed  by  the  north  end  of  the  compass 

needle,  varies  even  more  than  the  true  bearing.     The  total  change 

from  one  end  of  the  line  to  the  other  amounts  to  nearly  ^  of  a  degree. 

See  table  giving  courses  and  distances. 

It  is  quite  possible  to  have 
traced    such    a     line    passing 

through  the  given  points  so  that 

the  angle  it  made  with  the  true 

meridian  would  be  the  same  all 

along.    Such  a  line  is  known  as 

a  "  rhumb  "  line  and  would  not 

be  a  straight  line,  but  a  curve<i 

one,  i,  e.  it  would  not  be  a  line 

that  the  surveyor  could  prolong 

mdefinitely  by  backsighting  and 

foresighting.     He   would   have 

to  make  offsets  in  order  to  get 

hack  into  the  "  rhumb "  line. 
As,  for  example,  he  must  do  if 
he  endeavors  to  prolong  a  due 
east  and  west  line  such  as  the 
Mason  and  Dixon  line.  This 
line  is  not  a  "  straight "  one,  but 
a  continuously  curving  one.  The 
"rhumb"  line  as  a  boundary 
line  should  be  avoided  whenever 
possible. 

Fig.  8  will  give  some  idea  as 
to  the  course  of  a  line  connect- 
ing the  terminal  points  in  such 
a  manner  so  that : 

1.  The  true  bearing,  i.  e.  the  angle  between  the  true  meridian  and 
the  boundary  line,  shall  be  the  same  at  every  point  in  tlie  line  (true 
j'humb  line). 

2.  The  magnetic  bearing,  i.  e.  the  angle  between  the  magnetic 


Fio.  S. — Diagram  showing  effect  of 
convergence  of  true  and  of  magnetic 
meridians. 
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meridian  (direction  pointed  out  by  compass  needle)  and  llie  boun- 
dary line  shall  be  everywhere  the  same  (magnetic  rhumb  line). 

Both  lines,  it  will  be  noticed,  are  curved,  the  second  one  much  more 
than  the  first,  as  the  magnetic  meridians  converge  much  more  rapidly 
than  the  true  meridians.  The  second  line  would  in  reality  not  be  as 
smooth  a  curve  as  shown,  but  would  be  a  very  sinuous  one  on  account 
of  the  many  fluctuations  to  which  the  magnetic  needle  is  subject. 
The  magnetic  or  compass  rhumb  line  would,  furthermore,  vary  its 
nature  somewhat  with  lapse  of  time  by  reason  of  the  secular  variation 
of  the  magnetic  needle. 

Xow  that  the  boimdary  line  has  been  traced  and  permanently 
marked,  the  surveyor  need  no  longer  take  into  account  the  variation 
in  the  bearing  of  the  line,  if  he  will  get  the  direction  by  sighting  on 
one  of  our  established  moimds.  He  can  establish  any  number  of 
intermediate  points  by  simply  backsighting  and  foresighting.  Should 
he  be  obliged,  however,  to  know  the  bearing  of  the  line  (true  or  mag- 
netic), he  must  make  use  of  the  table  given  later  on. 

The  Triaxgulation. 

Let  us  suppose  for  the  moment  that  the  terminal  points  have  been 
precisely  fixed.  It  is  desired  to  connect  these  two  points  (7  and  Mi 
in  the  sketch.  Fig.  9)  by  a  series  of  triangles.  Some  idea  of  the 
roughness  of  the  country  can  be  obtained  from  the  map,  Plate  VII, 
nnd  the  profile  of  the  line.  Fig.  10. 

Several  hills  and  mountains  were  climbed  in  West  Virginia  by  my 
head  lineman,  Ashby,  and  myself  before  a  suitable  point  was  found, 
from  the  top  of  which  the  mouth  of  the  Savage  river  was  visible,  and 
also  points  in  Maryland  forward  along  the  line  and  situated  on  oppo- 
site sides  of  it.  This  point  is  in  an  oatfield  on  the  hill  between  Pied- 
mont and  Bloomington,  on  projx^rty  owned  by  Thos.  Davis  and 
farmed  by  Mr.  Daniels.  From  this  point  I  could  look  right  down 
into  the  mouth  of  the  Savage  river  1.4  miles  away,  and  could  also  see 
High  Kock  (U.  S.  Geological  Survey  triangulation  station),  6  miles 
distant,  and  establish  a  i>oint  on  the  high  hill  east  of  Pekin  in  a  corn- 
field on  the  Jackson  proj^erty  farmed  by  Mr.  Shinier.  This  point  J 
was  about  C^  miles  away.  It  will  be  seen  that  the  triangle  formed  by 
the  three  stations,  '^  Daniels,''  "  High  Kock  "  and  '^  Jackson  "  is  a 


FIG.  9. 
TRIANGULATION 
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very  good  one,  being  almost  equilateral  The  angles  were  measured 
at  D  with  the  8-inch  theodolite  by  sighting  upon  poles  placed  at  3f  i, 
H  and  J. 

The  8-inch  theodolite  and  tent  were  next  moved  to  "  Jackson,"  and 
it  was  found  that  from  this  point  could  be  seen  the  XI.  S.  Geological 
Survey  triangulation  stations,  "  High  Bock  "  and  "  Sampson,"  and 
also  with  a  little  cutting  the  initial  point  of  the  boundary  line  on  the 
top  of  Savage  mountain.  "  High  Kock  "  was  6  miles  away,  "  Samp- 
son "  nearly  12  miles  and  "  Initial "  13  miles.  At  "  High  Kock  " 
and  "  Daniels  "  were  poles,  and  from  "  Sampson  "  and  "  Initial  " 
small  mirrors  were  flashed.  Mr.  Afihby  foimd  that  at  "  Sampson  " 
considerable  cutting  would  be  required  before  the  station  at  the 
ground  could  be  made  visible  to  me  stationed  at  "  Jackson."  He 
therefore  climbed  to  the  top  of  the  tripod  left  at  this  point  by  the  U.  S. 
Geological  Survey,  centered  himself  precisely  with  the  plumb-bob 
over  the  bolt  in  the  rock  marking  the  precise  station,  and  then  held  a 
4  X  4-inch  mirror  in  the  proper  direction,  so  that  the  sun  striking  it 
would  be  reflected  toward  me.  By  prearrangement,  Mr.  Brown, 
located  at  "  Initial  Point,"  not  having  a  heliotrope  at  hand,  flashed  a 
small  mirror  at  the  same  time  at  Mr.  Ashby  at  "  Sampson."  Since 
one  minute  would  correspond  to  a  distance  of  about  20  feet  at  S  and 
1,  the  method  employed  to  make  8  and  I  visible  was  amply  sufficient 
for  the  purpose.* 

*By  employing  this  simple  device  the  surveyor  can  very  often  get  very 
long  sights.  No  special  heliotrope  Is  needed.  His  rodman  should  be  pro- 
vided with  a  mirror  which  he  can  easily  put  In  his  pocket,  say  4x4  inches. 
If  his  station  is  so  far  away  as  to  make  sighting  on  a  pole  difficult,  or 
should  he  wish  to  make  sure  that  the  pole  he  is  sighting  upon  is  the  right 
one,  let  the  rodman  plant  a  stick  about  5  feet  high  as  nearly  in  Une  as  he  can 
with  the  eye  and  about  15  yards  away  from  him.  Now,  if  the  sun  is  shin- 
ing the  rodman  can  place  himself  over  the  station  point  and  hold  the  mirror 
in  such  a  position  that  the  reflected  sun-ray  will  strike  the  stick  planted  15 
yards  away.  It  is  well  for  him  to  turn  the  mirror  up  and  down,  so  that  the 
reflected  sun-ray  will  travel  up  along  the  stick  and  pass  beyond  it,  and  to 
keep  on  doing  this  until  operations  have  been  completed.  In  the  same  way 
the  rodman  can  be  put  in  line  many  miles  away,  if  the  surveyor  Ukewise 
provides  himself  with  a  mirror  and  sends  the  rodman  signal  flashes  accord- 
ing to  a  prearranged  code.  For  signalling,  a  somewhat  larger  mirror  than 
the  rodman's  will  in  general  be  found  better.  Of  course  a  heliotrope  is  the 
best  of  all,  but  it  is  not  always  convenient  to  carry  one. 
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When  both  mirrors  showed  up  at  the  same  time  it  was  an  hour's 
work  to  measure  the  angles  in  three  diflFerent  positions  of  the  circle 
with  the  desired  degree  of  accuracy.  The  mouth  of  the  Savage  was 
not  visible  from  "  Jackson,"  and  so  the  line  is  broken.  For  the  same 
reason  we  find  the  lines  connecting  H,  S  and  I  broken.  These  were 
"  blind  "  lines  in  the  triangulation  scheme,  i.  e.  the  end  points  were 
not  intervisible. 

As  only  the  distance  HS,  as  determined  by  the  U.  S.  Geological 
.Sur\'ey,  was  known,  it  was  necessary  to  measure  some  additional 
angles  and  to  determine  the  distances  MD  and  SI  by  measuring  small 
bases  and  connecting  the  ends  of  the  bases  with  the  main  triangula- 
tion, by  secondary  triangulations,  before  the  angle,  which  the  boun- 
dary line  would  make  with  J,  for  example,  could  be  computed.  The 
base  measurements  and  secondary  triangulations  were  undertaken  by 
the  two  surveyors  and  their  work  will  be  detailed  below. 

The  triangle  HDJ  was  closed  at  H  with  my  small  4-inch  theodolite, 
measuring  the  angle  by  method  of  repetitions,  and  the  angle  SHJ 
was  obtained.  As  8  and  H  are  not  intervisible,  it  was  necessary  lo 
measure  the  angle  MdHJ,  i.  e.  the  angle  between  the  U.  S.  Geo- 
logical Survey  triangulation  station,  "  Meadow,"  and  my  station, 
"  Jackson."  Computing  now  the  angle  MdHS  with  the  aid  of  pre- 
liminary data  *  furnished  by  the  U.  S.  Geological  Survey,  the  angle 
SHJ  was  finally  determined. 

^Final  Geodetic  Co-ordinale9  of  Certain  Primary  Triangulation  Stations  of  the  XT.  8, 

Geological  Survey ^  in  the  Neighborhood  of  the  Allegany- Garrett 

Boundary  Line, 
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79 

04 
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These  final  co-ordinates  were  famished  in  December,  1898,  and  hence  were  not  at 
my  disposal  until  after  the  completion  of  the  line  and  the  publication  of  the  per- 
liminary  report  in  September,  1898. 


118 


ALLEOANT-OASKETT  BOUNDABY  LINE 


WIHW  i^-*  flXM 


-.-»- 


In  precisely  the  same  manner  Mr. 
Brown,  using  his  engineer's  transit  and 
the  method  of  repetitions,  obtained  the 
angle  HSJ,  this  angle  closing  the  tri- 
angle HSJ. 

It  was  most  desirable  also  to  close 
the  triangle  JSI.  For  this  purpose 
the  large  theodolite  and  tent  were  trans- 
ported to  the  top  of  the  Savage  moun- 
tain, /,  and  were  left  there  until  the 
line  had  been  ranged  out  and  marked. 
Messrs.  Brown  and  Burrell  measured  a 
small  base,  675.41  feet  in  length,  on 
McKenzie's  farm  {AB  in  the  sketch, 
Fig.  9).  Mr.  Brown  used  his  100-foot 
tape,  the  correction  upon  the  standard 
tape  being  known  and  temperature  cor- 
rection being  allowed  for.  From  A 
and  B,  S  and  I  were  visible,  and  the 
various  angles  were  measured  by 
Messrs.  Beall  and  Brown  indej^endently 
of  each  other,  each  using  his  own  engi- 
neer's transit,  and  measuring  the  angles 
in  three  different  positions  of  the  cir- 
cle. The  small  angle  AIB  was  meas- 
ured with  my  8-inch  theodolite;  the 
angle  BSA  was  measured  by  Mr. 
Brown  with  his  transit,  employing  the 
method  of  repetitions.  The  only  an- 
gles in  the  quadrilateral  IAB8  which 
could  not  be  measured  were  BIS  and 
ASI — this  because  S  and  I  could  not 
easily  be  made  intervisible,  a  high 
ridge  intervening.  But  these  angles 
could  be  computed  with  the  aid  of  the 
angles     measured     and     knowing    the 
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length  of  BA.  Hence  the  angles  BIS  and  ASI  or  BSI  and  AIS 
were  known.  When  Mr.  Brown  had  measured  the  angle  BSJ  witli 
his  instrument  by  method  of  repetitions  and  I  had  measured  the  angle 
JIA  with  my  8-inch  theodolite,  the  triangle  JSI  had  been  closed. 
In  order  to  be  able  to  sight  on  "  Jackson  "  (13  miles  away)  whenever 
occasion  demanded,  Mr.  Harris  was  stationed  at  "  Jackson  "  with  one 
of  the  Coast  and  Geodetic  Survey  heliotropes.  He  also  put  up  a 
white  screen  back  of  the  i^ 

pole  erected  at  this  point,  j 

so  that  when  the  heliotrope 
was  not  in  use  the  pole 
could  be  sighted. 

It  only  remained  to, 
know  the  horizontal  dis- 
tance from  "  Daniels  ''  to 
"  Mouth,"  ilfiU.  This  was 
obtained  in  the  manner 
shown  by  the  sketch  of 
the  secondary  triangula- 
tion  given  below  (Fig.  11.) 
The  pole  W  was  planted 
on  hill  back  of  Wamick's 
house  in  Bloomington,  and 
the  angle  MiJ)W  was 
measured  when  the  large 
instrument  was  stationed 
at  "Daniels."  The  re- 
maining angles  in  the  tri- 
angle MiDW  were  meas- 
ured by  Messrs.  Beall  and 
Brown  independently  of  each  other  and  in  three  positions  of  the 
circle.  If  now  MiW  (about  f  of  a  mile)  were  known,  then  MiD 
could  be  computed.  To  obtain  MiW  the  two  surveyors  carefully 
measured  the  small  base  EC  at  the  foot  of  Hampshire  hill  in  West 
Virginia  and  measured  all  the  angles  at  the  four  points,  Mi,  E,  C,  W, 
in  the  manner  already  detailed.     The  length  of  the  base  with  cor- 


scALC   or   niLCS 

Fio.  11. — Secondary  triangnlation  at  the  mouth 
of  Savage  River  for  the  determination  of  the  Dis- 
tance from  "Month"  to  **  Daniels." 
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rections  applied  was  529.92  feet,  and  the  distance  MiD  was  7421.35 
feet,  the  probable  error  being  about  1  foot. 

It  was  now  possible  to  compute  the  angle  which  the  boundary  line 
made  with  one  of  the  triangulation  points,  as,  for  example,  the  angle 
MiIJ.  Starting  with  the  distance  HS,  as  given  by  the  U.  S.  Geo- 
logical Survey  data,  it  was  possible  to  solve  all  the  triangles  without 
knowing  the  distance  SI,  which  had  been  obtained  by  us  with  the 
aid  of  the  McKenzie  base,  AB.  The  resulting  angle  MiU  was 
found  to  be: 

9<^  22'  37"  I 

Since  the  length  of  SI,  however,  as  obtained  from  HS  differed  from 
that  derived  by  us  by  the  small  base  measurement  much  more  than 
it  should,  indicating  that  HS  was  not  known  with  sufficient  accuracy 
for  our  purpose,*  I  computed  the  angle  MJJ  again,  this  time  starting 
with  our  distance  SI  and  supposing  HS  not  known.  The  angle 
obtained  thus  was : 

9°  22'  06"  II 

Had  we  not  been  pushed  for  time,  I  should  have  checked  this  angle 
further  by  determining  the  distance  DJ.  For  this  purpose,  as  I 
ascertained  later,  a  base  from  which  D  and  /  would  be  visible  could 
have  been  measured  on  Caledonia  hill,  back  of  Barton.  It  was  then 
too  late  to  carry  out  this  idea.  I  therefore  gave  double  weight  to  II 
and  adopted  for  the  angle  MiU: 

9°    22'    16"  III 

and  ranged  out  a  trial  line.  I  felt  sure  that  his  line  would  be  cor- 
I'ect  certainly  to  within  one  minute.  As  will  be  seen  later,  this  sui'- 
mise  was  found  to  be  true.* 


Tracing  the  Teiai.  Line. 

The  longest  sight  that  could  be  obtained  was  gotten  with  the  S-inch 
theodolite  from  Station  I,  on  the  top  of  the  Savage  mountain,  to  the 

^Mr.  Wilson,  geographer  of  the  U.  S.  Qeologlcal  Survey,  Informs  me  that 
a  much  superior  connection  of  their  triangulation  points  with  those  of  the 
Coast  and  Geodetic  Survey  has  been  recently  made,  which  will  necessarily 
Improve  their  distances  when  the  office  computations  have  been  made. 
[Sept.,  1898.] 

'With  the  aid  of  the  revised  co-ordinates,  p.  117,  I  now  get  for  the  first 
angle,  S""  22'  19^     [Aug.  29,  1899.] 
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top  of  the  hill  west  of  Carlos,  7f  miles  distant.  To  Mr.  Brown, 
assisted  by  Mr.  Finzel,  was  assigned  the  establishment  of  intermediate 
points  between  Carlos  and  the  Initial  Point.  Messrs.  Beall  and 
^ishby  undertook  the  tracing  of  the  line  southward  from  Carlos,  and 
I,  assisted  by  Mr.  Harris,  began  at  the  mouth  of  the  Savage  and  ran 
northward. 

Mr.  Beall's  portion  of  the  line  was  the  heaviest  one.  The  line 
invariably  struck  in  the  roughest  portion  of  the  numerous  hills 
encountered  and  always  at  about  the  same  level,  so  that  the  line  had 
to  be  cut  clear  through.  He  had  to  set  up  his  instrument  9  times 
before  he  succeeded  in  tracing  the  trial  line  through  from  Carlos  to 
Franklin  hill,  9 J  miles  away. 

Xot  knowing  how  the  trial  line  would  come  out,  it  was  very  essen- 
tial that  I  should  meet  Mr.  Beall  as  far  from  the  mouth  of  the  Savage 
river  as  possible.  The  top  of  the  high  hill  directly  north  of  the 
Savage  river — Franklin  hill — ^was  thickly  wooded,  and  if  the  trial 
line  should  be  out  by  1  minute,  the  cutting  on  Franklin  hill,  as  made 
from  the  north,  would  be  out  by  about  25  feet 

The  easiest  way  of  getting  over  Franklin  hill  was  to  prolong  the 
line  somewhat  over  a  mile  into  West  Virginia  to  a  point  high  enough 
up  on  Hampshire  hill  that  the  line  could  be  run  forward  from  this 
point  to  the  highest  point  of  Franklin  hill  reached  by  the  line.  For 
this  purpose  the  angle  IM^D — ^the  angle  which  the  line  to  "  Daniels  " 
made  at  the  "  mouth  "  with  the  boundary  line — ^was  computed  and 
laid  oflF  and  the  boundary  line  was  prolonged  into  West  Virginia  and 
then  forward  again  across  Franklin  hill  and  to  the  north  end  of  it. 

When  I  reached  the  point  thus  established  at  the  north  end  of 
Franklin  hill,  about  IJ  mile  from  the  mouth,  I  found  that  I  could 
sight  north  along  the  line  as  far  as  the  cutting  on  hill  west  of  Lona- 
coning,  somewhat  over  six  miles  away.  Mr.  Beall  was  seen  putting 
Mr.  Ashby  on  Caledonia  hill,  3  miles  north  of  me,  in  line  with  the 
aid  of  sun-flash  signals.  The  supreme  moment  had  come — ^the  lino 
had  been  sighted  through!  On  the  next  day  Messrs.  Beall  and 
Brown  prolonged  the  trial  line  from  Caledonia  hill  to  my  point  on 
Franklin  hill.     Mr.  Brown  measured  the  distance  between  the  two 
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IX)ints — ^the  one  obtained  from  the  northward  and  the  other  from  the 
south — and  found  that  the  former  was  20.84  feet  west  of  the  latter. 
This  was  taken  as  the  total  error  of  the  trial  line.  It  represented 
the  error  in  the  bearing  of  the  trial  line,  plus  the  error  made  in  the 
nmning  of  the  line. 

Taking  everything  into  consideration,  I  believe  that  this  must  be 
regarded  as  very  satisfactory.  This  error  was  uniformly  distributed 
along  the  line,  the  correction  amounting  to  20.84  H- 18.6  =  1.12  foot 
per  mile.  As  the  correction  was  so  small,  it  was  not  necessary  to 
know  the  distances  between  the  established  mounds  very  accurately, 
the  nearest  iV  of  a  mile  amply  sufficing.  The  correction  was  to  the 
west  from  the  "  Mouth  "  to  my  hub  on  north  end  of  Franklin  hill 
and  thereafter  to  the  east.^ 


The  Terminal  Points. 

The  first  problem  really  was  to  determine  these  precisely  and  to 
mark  them  as  permanently  as  possible,  so  that  they  might  be  readily 
recovered  at  any  future  time.  This  had  not  been  done  by  our  prede- 
cessors. 

The  boundary,  as  stated,  consists  of  two  straight  lines,  one  18.6 
miles  long  and  the  other  121^  feet  in  length.  The  first  line  begins 
"  at  the  summit  of  Big  Back  Bone  or  Savage  mountain,  where  that 
mountain  is  crossed  by  Mason's  and  Dixon's  line."  This  point  I  have 
called  the  "  Initial  Point "  and  have  designated  it  by  the  letter  /; 
and  this  part  of  the  boundary  line  was  to  end  at  the  "middle  of 
Savage  river  where  it  empties  into  the  Potomac  river."  This  point 
I  have  referred  to  as  "  Mouth  "  or  M.  The  second  straight  line 
begins  at  the  "  ^Mouth  "  and  proceeds  to  the  "  nearest  point  or  boun- 
dary of  the  state  of  West  Virginia."  This  latter  point  is,  therefore, 
the  "  Terminal  Point,"  T,  of  the  entire  boundary  line.  (See  Pig.  12.) 

The  determination  of  these  points  was  done  largely  by  the  two 
sur\'evors,  Messrs.  Beall  and  Brown.  The  terminal  points  having 
been  agreed  upon  by  the  representatives  of  the  two  counties  involved, 

*  Afl  I  ran  north,  while  Mr.  Beall  ran  south,  the  errors  we  committed,  due 
to  erroneous  bearing  of  trial  line,  would  be  in  the  opposite  direction. 
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it  \ras  my  duty  to  oonnect  their  points  in  the  simplest  manner  possible 
by  straight  lines. 


Fio.  12.— Sketch  showing  Triangulation  at  Month  of  Sayage  River,  to  determine 
Middle  of  Month  and  Terminal  Point  of  Boundary  Line. 

DETERMINATION  OF  "^MIDDLE  OF  MOUTH  OF  SAVAGE  RTVEr"  (pOINT  m). 

The  triangulation,  as  carried  out  by  the  two  surveyors,  for  the 
determination  of  this  point  is  shown  in  the  accompanying  sketdi 
(Fig.  12).  From  their  note-books  I  extract  the  following  informa- 
tion: 
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"  The  Potomac  river  near  the  mouth  of  the  Savage  river  makes 
several  sharp  curves  forming  a  letter  S.  At  this  point  the  waters  of 
both  rivers  flow  against  a  thick  ledge  of  hard  sandstone  rock,  whicli 
forms  the  base  of  Franklin  hill  (see  Plate  IX,  Fig.  2).  The  waters 
of  the  rivers,  which  were  high  at  the  time  (July  19),  are  of  different 
color,  and  thus  aided  materially  in  determining  the  *  middle  of  Sav- 
age river  where  it  empties  into  the  Potomac'  A  100-foot  tape  was 
stretched  across  the  water  along  the  dividing  line  of  the  two  rivers, 
from  the  point  R  to  point  E  in  the  sketch  (Fig.  12),  and  the  distance 
foimd  to  be  86  feet.  One-half  of  this  gave  us  the  middle  of  the 
Savage  as  called  for  by  the  act — the  point  M  in  the  sketch.  The 
water  being  deep  and  the  current  swift,  we  transferred  the  point  3/ 
by  triangulation  to  the  north  bank  of  the  Savage — to  the  point  3fi." 

At  the  point  3f  i,  I  had  previously  planted  a  pole  which  had  been 
sighted  upon  from  Daniels  triangulation  station.  The  point  is 
marked  by  a  half -inch  hole  drilled  in  a  large,  solid,  flat  rock  projecting 
out  of  the  hillside  about  40  feet  above  the  level  of  the  river.  The 
rock  is  large  enough  for  a  tripod  to  be  comfortably  placed  upon  it. 
3 1  feet  to  the  west  is  a  white  oak  tree  (see  Plate  IX,  Fig.  2),  about 
one  foot  in  diameter.  It  made  an  excellent  triangulation  station. 
The  angles  obtained  by  the  surveyors  with  their  transits  are : 

Angle. 

RM^E    72°  31'  13" 

M^ER    64     15    53 

ERM^    43     12    54 

Since  RE  ==  86  feet,  we  find  by  calculation  that  EMx  =  61.738  feet, 
M,R  =  81,220  feet,  MM^  =  57.924:  feet,  and  angle  MM^E  = 
41°  58'  06".  As  angle  between  Daniels  triangulation  station  and 
point  E  is  25°  50'  26",  angle  M^M^M  =  180''  —  (25°  50'  26"  + 
41°  58'  06"  =  67°  48'  32")=  112°  11'  28".  True  bearing  of 
line  MiD  as  obtained  by  solar  azimuth  observations  at  Daniels  is 
S.  33°  02'  E.  Approximate  true  bearing  of  boundary  line  is  S.  26° 
W.  (see  foot-note  p.  108)  ;  hence  angle  MM^M^  =  33°  02'  +  26°  = 
59°  02'.  With  the  aid  of  these  data  we  find  3fi3f2  =  10.29  feet, 
and  MM 2  =  62.55  feet.     Hence  the  "  middle  of  Savage  river  where 
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it  empties  into  the  Potomac  "  is  62.55  feet  in  the  direction  of  the 
boimdary  line  from  the  point  ikfa,  where  the  triangulation  line  MiD 
(see  Figs.  9  and  12)  prolonged  intersects  the  boundary  line. 

When  the  line  MiD  was  extended  backwards  and  the  distance 
MiM2  =  10.29  feet  was  laid  off,  it  was  found  to  coincide  with  the 
lower  left  hand  comer  of  a  large  rock  lying  flat  against  and  firmly 
bedded  in  the  hillside,  6^  feet  to  the  west  of  the  white  oak  tree  shown 
in  the  sketch  (Fig.  6  and  Plate  IX,  Fig.  2).  The  rock  measures 
1.25  feet  in  direction  up  the  hill  and  3.2  feet  in  direction  along  the 
hill.  When  the  line  was  permanently  marked,  the  point  M^  was  re- 
ferred to  the  bolt  and  mound  shown  in  the  sketch.  Horizontal  dis- 
tance of  M2  from  the  bolt  is  34.14  feet,  and  from  mound  (middle  of 
Jiole  in  top  of  marble  post)  40  feet.  Hence  the  "  middle  of  the  Savage 
river  where  it  empties  into  the  Potomac  "  is  28.4  and  102^  feet,  meas- 
ured horizontally  along  the  boundary  line  from  the  bolt  and  the 
mound  respectively.  For  description  of  bolt  and  mound  see  page 
133.  The  point  E  has  likewise  been  marked  by  a  cross  cut  in  the 
rocky  ledge,  so  that  with  the  aid  of  the  data  given  above  M  can  also 
be  recovered  from  E. 

In  the  main  triangulation  system  the  pole  sighted  upon  was 

always  at  3f  1,  i.  e.  the  triangulation  station  representing  the  "  mouth 

of  the  Savage  "  was  a  so-called  "  eccentric  one."     The  simplest  way 

of  making  the  proper  correction  in  the  computation  so  as  to  refer  Mi 

to  the  *^  mouth  "  was  by  substituting  for  the  point  Mt  the  point  I/2, 

obtained  with  the  aid  of  the  known  approximate  bearing  of  the  bound- 

^rr  line.     And  as  M2  was  in  the  same  line  with  Mi  and  P,  it  was 

^^ty    necessary  when  solving  the  triangles  of  the  main  system  to 

s\i\>stitxite  instead  of  the  side  M^D  the  side  M2D. 

^"^^^:^INATION    OF    TERMINAL    POINT    OF    ENTIRE    BOUNDARY    LINE. 

^i^  point  was  to  be  the  terminal  point  of  a  straight  line  connect- 

^    "tfcic  middle  of  the  mouth  of  the  Savage  river   (M)  with  the 

^^^^^^t  point  of  the  boundary  of  the  state  of  West  Virginia  (the 

i^^f^ii^'r  bank  of  the  Potomac).     This  point  was  determined  by  Mr. 

j>eall  and  then  referred  by  triangulation  to  the  station  3f  1  by  Messrs. 

^^1  and  Brown.     The  angles  measured  for  this  purpose  were: 
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Ancle. 

Otiaerver. 

OtMerved. 

TM,E 

Brown 

25°  30'  26'' 

ERT 

Beall 

63'     30     22 

RET 

Brown 

77     43     45 

With  the  aid  of  these  quantities  we  find  that  the  horizontal  length 
of  ET  =  122.9  feet,  and  of  M^T  =  17&.Q  feet,  and  of  Afr  =  121J 
feet. 

These  data  will  suffice  to  enable  one  to  recover  T  from  anv  of  the 
points  (bolt,  cross,  3fi,  M2,  mound). 


THE   INITIAL.  POINT   OF  THE   LINE. 

This,  according  to  the  act  of  1872,  was  to  be  "  at  the  summit  of 
Big  Back  Bone  or  Savage  mountain,  where  that  mountain  is  crossed 
by  Mason's  and  Dixon's  line."  On  July  20th  the  two  surveyors  and 
1  went  to  the  top  of  Savage  mountain  in  order  to  determine  the  start- 
ing point  of  our  line.  A  mound  on  the  top  of  the  mountain,  about 
50  yards  south  of  the  gate-house  of  the  Standard  Oil  Pipe  Line,  had 
been  pointed  out  to  me  by  Mr.  C.  Bolden,  living  in  the  vicinity,  as 
being  doubtless  one  of  the  !Mason  and  Dixon  mounds. 

In  this  region  the  real  Mason  and  Dixon  line  was  in  dispute. 
Two  lines  differing  100  feet  and  more  have  been  taken  at  various 
times  as  the  state  boundary  line.  The  original  mounds  seemed  to 
have  been  lost,  and,  unfortunately,  the  corners  of  the  old  military 
lots  were  likewise  marked  by  mounds,  so  that  it  was  difficult  to  vouch 
for  the  authenticity  of  a  mound  found  in  this  locality.  The  engi- 
neer who  laid  out  the  pipe  line  was  instructed  to  remain  everywhere 
10  yards  away  from  the  Mason  and  Dixon  mounds.  Xot  finding  any 
authentic  mounds  in  this  locality,  he  went  far  enough  away  to  be 
surely  in  Pennsylvania.  When  he  had  run  west  several  miles,  he 
found  authentic  mounds  again  and  switched  his  line  back  again,  in- 
troducing thus  a  very  noticeable  crook  in  his  line. 

We  were  accordingly,  obliged  to  spend  more  time  in  the  determina- 
tion of  the  initial  point  than  we  had  bargained  for.  We  first  ran  a 
line  due  east  from  the  mound  pointed  out  by  Mr.  Bolden,  and  levels 
were  taken  by  Messrs.  Brown  and  Beall.     The  result  of  these  levels 
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is  shown  in  Fig.  13.  The  highest  point,  as  agreed  upon  by  Messrs. 
Beall  and  Brown,  was  278  feet  due  east  of  the  center  of  the  mound. 
This  point  was  temporarily  accepted  as  the  initial  point  of  the  boun- 
dary line.  It  was  found,  furthermore,  that  the  crest  of  the  mountain 
for  nearly  100  yards  ran  in  the  direction  of  the  boundary  line,  hence 
a  very  precise  determination  of  the  point  of  the  crest  where  the  true 
Mason  and  Dixon  line  crossed  was  not  essential  for  the  purpose  of 
running  the  boundary  line  we  were  called  upon  to  trace.  I  therefore 
decided  to  make  the  point  determined  by  the  surveyors  my  tri- 
angulation  station,  and,  in  fact, 
traced  out  the  entire  line  from 
this  point. 

This  point  has  since  been 
found,  in  1902,  by  Captain  W. 
C.  Hodgkins  of  the  U.  S.  Coast 
and  Geodetic  Survey,  the  engi- 
neer in  charge  in  behalf  of  the 
states  of  Maryland  and  Penn- 
sylvania     for      re-tracing      the      ^^o-  ^3 — Profile  of  Une  of  leyels  across 

Mason  and  Dixon  line,  to  be  on  *"-  '"^  °'  ^'«  ^"'''  **°°"*'"°- 

the  state  line  and  has  been  permanently  marked  by  him. 

In  1898,  when  the  true  location  of  the  Mason  and  Dixon  line  was, 

fis  stated,  a  matter  of  dispute,  the  following  additional  work  was 

'fone  irx  order  to  test  the  point  from  which  the  boundary  line  was 

traced. 

•U-esaps,  Beall  and  Brown  ran  a  due  west  line  for  nearly  a  mile  and 

^^^i^e  examined  a  large  stone  mound  2^  miles  to  the  west.     Xo 

lix-etly  conclusive  evidence  as  to  the  real  state  line  could,  however, 

^■^t^ined.     It  was  therefore  decided  that  Mr.  Beall  should  ex- 

amixx^   the  mounds  to  the  east  of  the  Big  Savage  mountain,  viz. :  the 

one   oxx  the  top  of  Little  Allegany  mountain,  about  5  miles  away, 

aB<>^  t\i^  other  on  the  top  of  Wills  mountain,  9  miles  from  the  top  of 

S^^^ge  mountain.     It  was  found  that  according  to  the  Mason  and 

p^XOTi  line  as  defined  by  these  two  mounds,  my  triangulation  station, 

^ei^nred  to  above,  was  42.05  feet  too  far  south.     I,  accordingly, 
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placed  a  temporary  initial  monument,  46.82  *  back  of  my  triangu- 
lation  station  and  in  the  direction  of  the  boundary  line.  In  the 
winter  of  1902,  when  Captain  Hodgkins  determined  the  true  loca- 
tion of  the  Mason  and  Dixon  line  he  found,  as  already  stated,  that  my 
triangulation  station  was  situated  on  the  Mason  and  Dixon  line  and 
that  the  reason  it  appeared  in  1898  to  be  too  far  south  by  42.05  feet 
was  because  of  there  being  a  cusp  in  the  original  Mason  and  Dixon 
line  to  the  east  of  Savage  mountain.  He,  accordingly,  under  author- 
ity of  the  State  Geologist,  moved  the  temporary  initial  monument 
above  mentioned  to  a  point  southward,  coinciding  practically  with 
my  triangulation  station;  the  distance  the  temporary  initial  monu- 
ment of  1898  was  moved  along  the  line  southward  was  45.6  feet. 


The  ]V[askino  of  the  Boundary  Line, 
the  manner  of  marking. 
Section  2  of  the  act  creating  the  survey  designates  that  the  boun- 
dary line  shall  be  permanently  marked  at  its  terminal  points,  and 
that  along  the  same  shall  be  planted  suitable  stones  properly  marke<l 
at  intervals  of  not  over  a  mile.  A  great  deal  of  thought  was  spent 
ujjon  the  kind  of  monuments  to  be  planted  along  the  line.  The  mon- 
uments must  be  such  as  to  insure  their  not  being  disturbed  or  de- 
stroyed for  a  long  time  to  come.  The  appropriation  was  not  suf- 
ficient to  warrant  our  having  stones  especially  cut  and  lettered  for 
the  purpose  and  to  defray  the  cost  of  their  transportation  to  the  tops 
of  the  many  high,  steep  hills  and  mountains  along  the  line.  Nor  hns 
it  been  found  especially  desirable  in  the  marking  of  boundary  lines 
to  have  as  a  marking  stone  one  possessing  an  inherent  commercial 
value.  It  was  finallv  decided  to  mark  the  line  in  the  following  man- 
ner.  A  hole  2-3  feet  square  and  about  2  feet  deep  was  dug.  At  the 
bottom  of  this  hole  was  placed  a  good,  substantial,  flat  stone  obtained 
in  the  vicinity,  usually  about  4  inches  thick  and  squaring  from  two 
to  four  feet.  A  hole  drilled  in  this  subsurface  stone  or  a  cross  cut 
in  it  marked  the  precise  point  of  the  line.     On  top  of  the  flat  stone 

^42.06  feet  multiplied  into  the  secant  of  the  true  bearing  of  the  boundary 
line,  N.  26*»  04.9'  E.=  46.82  feet. 
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FlO.  1.-  CONFLUENCE  OF   SAVAGE  RIVER   AND    NORTH    BRANCH   OF  THE   POTOMAC 


Fkj.  'i.— TRIANGULATION    STATION    (Mi). 
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was  next  placed  the  surface  marking  stone.  The  surface  stone  was 
a  rough  sandstone  also  obtained  in  the  vicinity,  one  so  large  as  to 
require  two  or  three  men  in  handling  it.  The  length  was  about 
three  feet;  the  top  was  50  square  inches  and  more.  A  cross  or  a 
hole  in  the  top  of  the  stone  marked  the  precise  point.  Around  the 
marking  stone  was  raised  a  mound,  8  feet  in  diameter,  generally  con- 
sisting of  earth  and  stones  and  coming  up  to  the  top  of  the  stone  or 
TO  within  a  few  inches  of  the  top.  The  marking  stone  was  then 
most  firmly  packed  and  braced  on  all  sides.  Finally  a  trench  6-8 
inches  deep  and  a  foot  wide  was  dug  around  the  mound. 

In  placing  the  mounds  we  were  governed  by  tlie  following  con- 
siderations, as  far  as  the  scanty  funds  at  our  disposal  would  permit : 

1.  From  any  one  mound  at  least  one  other  mound  should  be  visible  or 
might  be  made  visible  with  a  little  cutting  or  by  the  planting  of  a  pole  on 
the  mound,  so  that  the  surveyor  could  get  the  direction  of  the  line  from  the 
mounds  for  the  purpose  of  locating  intermediate  points. 

2.  The  mounds  were  not  to  be  over  a  mile  apart,  as  called  for  by  the  act. 
(This  provision  occasionally  obliged  us,  on  account  of  the  nature  of  the 
ground,  to  put  in  additional  mounds  at  intervals  of  very  much  less  than  a 
mile.) 

3.  A  mound  should  be  put  on  the  highest  ground  in  the  vicinity  whenever 
circumstances  permit  and  provision  (2)  is  not  violated  thereby. 

4.  A  mound  should  be  placed  as  far  as  possible  near  a  fence,  a  road  or 
some  easily  described  place.  It  should  never  be  in  an  open  field  where  it 
is  exposed  to  the  ravages  of  the  ploughshare. 

In  a  total  distance  of  18.6  miles  25  mounds  of  the  above  descrip- 
tion were  constructed. 

LOCATION    OF    THE    MOUNDS, 

As  the  mounds  were  all  constructed  in  the  same  manner,  no  de- 
tailed description  of  each  is  necessary.  Simply  such  information 
will  be  given  as  will  enable  one  to  find  a  desired  moimd.  I  shall 
begin  with  the  mound  on  the  Mason  and  Dixon  line,  as  the  act  re- 
quires the  line  to  begin  at  this  point.  Xo  number  will  be  found 
marked  on  the  boundary  stones.  The  number  was  omitted  so  as  to 
prevent  the  natural  inference  that  they  are  milestones;  as  above- 
mentioned  the  stones  could  not  be  placed  exactly  a  mile  apart. 
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1.  Mound  on  Mason  and  Dixon  line.  "  On  the  summit  of  Big  Backbone  or 
Savage  mountain,  where  that  mountain  is  crossed  by  Mason's  and  Dixon*8 
line."  Reached  by  mountain  road  from  Mount  Savage  railroad  station.  A 
more  roundabout  way,  but  a  better  road,  is  from  Frostburg  by  way  of 
Finzell  postofflce.  The  gate-house  of  the  Standard  Oil  Pipe  Line  is  about 
70  yards  to  the  north  of  the  mound. 

The  monument  is  tightly  wedged  between  two  ledges  of  rock  with  stones 
piled  around.  A  hole  1  inch  in  diameter  and  %  inch  deep  was  drilled  in 
the  top  of  the  western  and  higher  rock  3.74  feet  west  of  the  monument 
This  stone  monument  can  be  replaced  easily  in  case  it  should  be  thrown  out 
of  position  in  some  manner  with  the  aid  of  the  following  marks: 

(1)  An  expansion  bolt^  driven  in  a  sandstone  rock  109.1  feet  forward  (i.  e. 
southward)  of  the  center  of  hole  in  monument. 

(2)  Two  similar  bolts,  22%  feet  and  60%  feet,  respectively,  driven  in  solid 
sandstone  rocks,  back  of  center  of  hole  in  monument. 

The  boundary  line  passes  through  the  centers  of  these  three  bolts. 

[The  above  description  applies  to  the  present  (1903)  site  of  the  initial 
mound.  As  already  related  on  page  128,  the  temporary  initial  mound  was 
45.6  feet  back  of  the  present  one.] 

2.  Mound  on  Mount  Savage  flre^^lay  hill.  About  500  feet  from  second 
dump  on  fire-clay  incline  plane.  Most  easily  reached  from  Mount  Savage  or 
from  Finzell.  Marking  stone  is  Syg  feet  high  and  8  x  10  Inches  square,  with 
a  hole  in  top  marking  precise  center.  Mound,  trench,  subsurface  stone  as 
prescribed.  Pitch  pine  tree  18  inches  in  diameter  stands  about  9  feet  north 
of  mound. 

3.  Mound  on  Piney  Hill,  better  known  as  Cranberry  Hill.  About  300  feet 
east  of  mountain  road  known  as  Cranberry  road,  running  north  from 
National  Road  to  fire-clay  mine.  The  subsurface  stone  is  about  5  inches 
thick  with  center  marked  on  it;  on  this  was  placed  a  stone  2^4  feet  high 
and  5x10  inches  square  with  hole  in  top.  Mound  and  trench  around  the 
stone  as  usual. 

4.  Mound  on  Roaring  Hill.  About  one  mile  north  of  National  Road,  where 
old  toll-gate  formerly  was,  not  far  from  house  occupied  at  present  by  John 
Workman.  A  subsurface  stone  (with  center),  mound  and  trench  as  usual. 
The  upper  stone  is  2  feet  long  and  5  x  12  inches  square,  the  longer  dimension 
being  along  the  line.    A  drill  hole  started  in  top  of  stone  marks  precise  point 

5.  Mound  on  National  Road,  U/g  mile  from  Frostburg,  on  south  side  of 
pike  and  about  56  feet  west  of  iron  columns  marking  site  of  old  toll-gate. 
The  principal  stone  is  dressed,  of  white  marble,  3  feet  long  and  6x6  inches 
square,  with  corners  rounded  ofT  to  prevent  chipping.  A  %-inch  hole  in 
top  marks  precise  point,  and  the  top  of  stone  is  lettered  as  follows: 


^  These  bolts  wedge  tight  in  driving;   the  head  is  one  inch  square,  and  they 
are  Vg  inch  in  diameter  and  21/2  inches  long. 
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On  the  east  side  of  stone  is  the  letter  A  and  on  the  west  side  G.  The  monu- 
ment rests  on  a  flat  rock  (the  subsurface  mark)  and  is  set  in  a  mixture  of 
broken  stone  and  hydraulic  cement.  The  usual  mound  and  trench  sur- 
round the  monument. 

6.  Mound  on  hill  south  of  National  Road.  About  %  of  a  mile  south  of  pike, 
between  two  runs,  on  level  piece  of  cleared  ground  near  an  old  road  and 
near  Frostburg  pipe  line  for  water  supply,  and  not  many  feet  west  of  artesian 
well.  The  upper  rock  is  2^/2  feet  long  and  about  6  inches  square  on  top.  A 
drill  hole  started  in  top  marks  center.  Subsurface  stone,  mound  (9  feet  in 
diameter)  and  trench  as  usual. 

7.  Mound  near  old  Braddock  road,  on  hill  north  of  Winebrenner  run,  IV2 
mile  north  of  Midlothian.  The  mound  is  about  50  yards  north  of  the  Brad- 
dock  road.  The  upper  stone  is  about  3  feet  long,  8  inches  square,  rudely 
dressed  and  with  center  marked  in  top.  Subsurface  mark,  mound  and  trench 
as  prescribed. 

8.  Mound  on  hill  south  of  Winebrenner  run.  %  of  a  mile  northwest  of 
Midlothian.  On  the  face  of  hill  sloping  toward  N.  E.,  upon  lower  part  of 
spur,  about  half-way  to  top  of  hill  and  near  an  old  log  road,  one-quarter  of 
a  mile  south  of  Benjamin  Filer's  house,  which  is  in  sight..  The  upper  stone 
is  2.2  feet  long  and  8  inches  square  on  top  with  center  marked.  Subsurface 
stone,  mound  and  trench  as  usual. 

9.  Mound  on  hill  north  of  Staub  Run.  About  %  of  a  mile  northwest  of 
Carlos,  on  farm  belonging  to  William  Filer.  In  the  woods,  about  100  yards 
south  of  rail  fence  at  brow  of  hill,  where  miner's  path  intersects  fence.  This 
path  leads  down  to  road  coming  out  at  Carlos.  The  upper  stone  is  a  red 
sandstone,  about  5  inches  thick  and  about  2^4  feet  long,  with  hole  drilled  in 
top.  Subsurface  stone,  mound,  trench.  Mound  had  to  consist  chiefly  of 
stone. 

10.  First  mound  on  hill  south  of  Staub  Run.  About  %  of  a  mile  west  of 
Carlos.  Take  road  as  far  as  William  Filer's  house,  then  follow  miner's  path 
to  mine  opening  about  1/2  mile,  then  bear  to  the  right  to  cutting.  The  hill 
belongs  to  the  Consolidation  Coal  Company. 

11.  Second  mound  on  hill  south  of  Staub's  run.  About  268  paces  south  of 
first  mound.  The  two  mounds  were  placed  so  near  to  each  other  so  as  to  give 
intervisible  points  to  the  north  and  south.  From  north  mound,  mounds 
0.  7,  4  and  1  are  visible  (or  can  be  made  so),  and  from  south  mound  No.  12 
can  be  seen. 

12.  Mound  on  north  side  of  Koontz  Hill.  South  of  Wright's  Run  and 
reached  from  either  Lonaconing,  Midland  or  Ocean.  A  road  passes  within 
20  yards  of  the  mound  and  continues  northward  on  down  the  hill  to  Ocean, 
or  southward  past  Cutter's  barn  down  the  hill  to  Lonaconing.  Not  a  very 
good  looking  stone,  but  a  substantial  one,  forms  the  principal  stone.  The 
mound  consists  chiefly  of  stone. 
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13.  Mound  on  south  side  of  Koontz  Hill.  About  2  miles  northwest  of 
Lonaconing.  On  the  south  side  of  lane  leading  to  the  west  of  gate  to  Cut- 
ter's bam  and  house,  and  70  yards  from  the  gate.  The  farm  belongs  to  the 
New  Central  Coal  Co..  and  is  rented  by  Barney  Cutter,  whose  brother,  Henry, 
is  at  present  living  on  the  place.  The  precise  point  is  marked  by  a  cross  cut 
in  stone,  3v^  feet  long  and  about  7x7  inches  square.  In  center  of  cross  was 
drilled  a  Vs'^i^c^  ^ole.  From  this  mound,  mound  No.  15  can  be  seen  by 
planting  a  pole  on  top  of  it 

14.  Mound  on  Pea  Ridge  road.  On  the  north  side  of  the  road  leading  from 
Lonaconing  to  Pea  Ridge,  about  lyg  mile  from  Lonaconing.  Center  stone  is 
about  13  inches  square  and  about  31/2  feet  long,  resting  about  2  feet  in  the 
ground.  Precise  point  was  marked  with  a  pick  in  center  of  stone.  No  sub- 
surface mark.  Mound  about  ly^  foot  high  and  6  feet  in  diameter,  consisting 
of  earth  and  stone  thrown  up  against  center  stone. 

15.  Mound  on  hill  west  of  Lonaconing.  On  property  of  Maryland  Coal 
Company;  near  fence  on  west  side  of  meadow  south  of  house  occupied  by 
Mr.  Weir,  who  is  the  present  tenant  of  th*»  farm.  Precise  point  is  marked 
by  a  cross  and  ^-inch  hole  in  center  of  top  of  central  stone  of  mound. 
Subsurface  stone,  mound  and  trench  as  usual.  From  this  mound  are  visible 
several  points  in  the  line  as  far  south  as  Franklin  Hill. 

16.  Mound  on  Detmold  Hill.  On  the  west  end  and  on  the  highest  point  of 
the  hill.  Reached  by  Miller  road  running  from  Detmold  to  Grantsville,  within 
about  ^  of  a  mile  to  the  west  of  mound.  Mound  is  built  on  an  undisturbed, 
solid  stone  with  subsurface  mark  on  it,  and  around  a  smooth,  upright  stone, 

3  feet  long  and  6  3t  9  inches  on  top. 

17.  Mound  near  Miller  road.  South  of  Detmold  Hill,  between  Laurel  Run 
and  Miller  road,  which  runs  from  George's  Creek  road  to  Grantsville;  one 
rod  north  of  road  and  about  ^  of  a  mile  from  Robert  Green's  farm.  The 
precise  point  is  marked  by  a  hole  in  the  central  stone,  which  is  3  feet  long 
and  8  X 10  inches  on  top.    Subsurface  mark,  mound,  trench. 

18.  Stone  on  North  Pickell  Hill.  About  ^  mile  to  the  north  of  next 
mound  (No.  19).    No  mound  was  built,  but  simply  a  stone  2  feet  long  and 

4  X 14  inches  on  top  was  set  in  the  ground  and  stones  firmly  packed  around 
it.  The  stone  is  north  of  a  road  to  meadow  on  hill.  Coal  mines  are  on 
fire  on  this  hill. 

19.  Mound  on  South  Pickell  Hill.  Reached  from  Barton  by  taking  county 
road  to  Grantsville,  or  also  from  Moscow,  mound  being  about  2  miles  west 
of  latter  point.  Constructed  in  the  usual  manner.  Precise  point  is  a  cross 
cut  in  top  of  central  stone. 

20.  Mound  on  Bartlett  Road.  On  county  road  leading  from  Barton  to 
Grantsville,  about  iVg  rod  north  of  road,  on  land  owned  by  Wm.  Sommerville. 
Constructed  in  the  prescribed  manner. 

21.  Mound  on  Swanton  Hill.  Reached  from  Barton  by  a  very  steep  road 
to  top  of  hill.  Mound  is  about  40  paces  north  of  barbed-wire  fence  dividing 
the  American  Coal  Co.  property  from  that  of  the  Swanton  Coal  Co.  The 
precise  location  can  be  pointed  out  by  Peter  Shaw,  who  lives  on  top  of  hill. 
The  central  stone  of  the  mound  has  a  cross  cut  in  the  top  and  the  letters 
A  and  O  rudely  cut  in  the  sides.  Franklin  Hill  mound  (No.  24)  can  be  seen 
from  this  point;  also  No.  15. 
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22.  Mound  on  Phoenix  Hill.  Reached  from  Morrison  switch  by  taking 
Phoenix  Hill  road.  It  Is  on  the  summit  of  the  hill  In  a  meadow  owned  by 
Davis  Coal  Co.  and  leased  by  John  Lannon.    Built  In  the  usual  manner. 

23.  Monument  on  county  road  south  of  Phoenix  Hill.  Reached  from  Frank- 
lin railroad  station.  On  the  north  side  of  the  road.  A  good,  substantial  stone 
firmly  set  In  the  ground  and  smaller  stones  packed  around  it.  The  mound  Is 
about  three  rods  east  of  U.  P.  Gannon's  house. 

24.  Mound  on  north  side  of  Franklin  Hill.  On  the  highest  point  of  the 
hill  reached  by  the  line.  About  50  feet  to  the  south  the  hill  breaks  off  very 
abruptly  and  only  a  short  distance  beyond  the  tramway  curves  around  the 
hill  to  the  west.  The  central  stone  Is  about  214  feet  long  and  about  12  Inches 
square.  A  cross  cut  In  the  top  marks  the  precise  point.  Subsurface  stone, 
mound  and  trench. 

25.  Mound  on  south  side  of  Franklin  Hill.  About  20  yards  north  of  county 
road  where  It  crosses  bridge  over  the  Davis  coal  mine  plane.  The  subsur- 
face is  a  cross  cut  in  a  sandstone  about  ly,  foot  long,  8  Inches  wide  and  10 
inches  thick  lying  with  the  longer  dimension  at  right  angles  to  the  line.  On 
this  solid  stone  rests  a  dressed  marble  post  2%  feet  long  and  6  inches  square. 
Around  the'  stone  is  a  mound  8  feet  In  diameter,  consisting  of  earth  and 
stone;  a  trench  encircles  the  mound.    The  stone  is  lettered  on  top: 
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On  the  west  side  is  the  letter  G  and  on  the  east  side  A.  The  precise  center 
is  marked  by  a  half-inch  hole  drilled  in  the  top  of  the  stone. 

26.  Mound  at  mouth  of  the  Savage.  On  the  south  side  of  the  road  leading 
to  Bloomington  about  100  feet  above  the  Savage  River.  The  central  stone 
is  a  dressed  marble  post,  2%  feet  long  and  6  inches  square,  marked  and  let- 
tered as  in  the  case  of  No.  24. 

27.  Bolt  in  rock  at  mouth  of  Savage  river.  Set  with  plaster  of  paris  in 
a  good  firm  rock  close  to  the  river.  Bolt  is  %  inch  in  diameter;  head  about 
1^  inch  round.  For  references  and  distances  to  other  marks  at  the  mouth 
of  the  Savage,  see  page  — . 

Magnetic  Work  done  in  connection  with  the  Boundary  Line. 

I  found  it  impracticable  with  the  limited  time  and  funds  at  my 
disposal  to  transport  the  special  magnetic  outfit  to  the  tops  of  the 
many  high  hills  along  the  line.  Instead  of  this,  Mr.  Brown,  whose 
magnetic  needle  was  in  very  excellent  condition,  was  instructed  to 
read  his  needle  whenever  opportunity  afforded.  On  a  subsequent 
page  are  given  the  data  for  determining  the  approximate  correction 
to  be  applied  to  Mr.  Brown's  results  in  order  to  reduce  them  to  those 
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Magnetic  Readings  taken  by  Surveyor  Brown^  with  the  needle  of  hi»  transit j  at  variou*  point*  altntg 

the  Boundary  Line. 
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£ 

N  26  03.4 

£ 

3  58.6 

-1.0 

+  2.0 

-0.4 

3  59.2  1 

2  OOp 

1 

N 

30  02 

=i 

N  26  08.4 

E 

3  58.6 

-1.0 

-4.1 

-0.4 

3  53.1  , 
Mean  3  57. 1« 

Mound  13 

.    Aug.  22    9  25  a 

N 

29  59 

£ 

N  26  02.1 

£ 

3  56.9 

-1.0 

+  1.8 

-0.4 

3  57.3  J 

I  OOp 

N  29  52 

£ 

N  26  02.1 

E 

8  49.9 

-1.0 

-5.0 

-0.4 

43. 5  i 

1              ' 

Mean  3  50.4 

Mound  15 

.1  Aug.  19    2  15p 

N 

30  03 

E 

N  26  02.4 

E 

'  4  00.6 

-1.0 

-4.6 

-0.4 

3  54.6 

Mound  18 

.1  Aug.  81    5  30p 

N 

29  59 

E 

N  26  00.9 

£ 

;  8  58. 1 

-1.0 

-0.2 

-0.5 

3  56.4 

Mound  19 

. '  Aug.  81    2  30p 

N 

30  02 

£ 

N  26  00.9 

£ 

4  01.3 

-1.0 

-4.2 

-0.5 

3  55.6 

Mound  21 

.''  Aug.  18,  9  43  a 

N 

29  50 

E 

( 

8  48. 7| 

-1.0 

+  1.2 

-0.4 

3  48.5  ) 
3  48.5  I 

ilO  48  a 

N 

29  53 

El 

.N2601.3E^ 

1  3  51.7' 

-1.0 

-1.8 

-0.4 

1                   3  OOp 

i 

N 

29  58 

£ 

( 

'  3  56.7 

-1.0 

-8.7 

-0.4 

3  52.6  S 
Mean  3  49.9 

Mound  23   

Aug.  20    5  15  p 

N 

29  50 

£ 

N  25  59.7 

£ 

3  50.3; 

-1.0 

-0.4 

-0.4 

3  4^.5 

Mound  24 

.\  Aug.  20112  30  p 

N 

29  52 

E, 

N  25  59.6 

E 

3  53.4 1 

-1.0 

-4.9 

-0.4 

S  47.1  t 

'                   2  40  p 

N 

29  53 

£ 

N  25  59.6 

£ 

,  8  58.4 

-1.0 

-4.1 

-0.4 

S  47.9  ( 

Mean  3  47.5~ 

Mark  27  « 

.    July  19          ^  ( 

8 

29  52 

E 

8    38  02.9 

£ 

;  3  10.9 

-1.0 

-3.0 

-0.1 

3  06.S  , 

■       2   1 

8 

29  50 

E 

3   83  02.9 

E 

'  3  12.9' 

-1.0  I 

-3.0 

-O.l 

3  OS.S  • 

July  19         g  ] 

N 

89  46  W 

N  93  01.5  W 

3  15.5 

—  1.0 

-3.0 

-O.l 

3  11.4 

c8      V. 

N 

89  50  W 

N  93  01.5  W 

3  11.5 

-1.0 

-3.0 

-0.1 

3  07.4 

Aug.  11    9  50  a 

S 

29  57 

£ 

8    33  02.9 

£ 

3  05.9 

-1.0 

+  0.8 

-0.3 

3  C15.4  , 

4  00  p 

S 

29  57 

E 

8   33  02.9 

£ 

3  05.9 

-1.0  1 

-1.9 

1 

-0.3 

3  02.7J 
MeanTa  07. 1 

DanleU  A 

July  28'  2  00  p  ' 

1                 1                1 

N 

29  45  W 

N  33  03.1  W 

3  17.1| 

-1.0 

-4.8  1 

-0.2 

3   11.1 

._     „  _  _ 

_ 

_  _   _ 

1 

^ 



1  At  triangulation  station,  46.84  feet  from  Mound  1  and  forward  along  boundary  line. 
>  At  triangulation  station  Jf„  28  feet  north  of  bolt 
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obtained  with  the  instrument  used  in  the  magTietic  survey  of  Mary- 
land, viz.  Coast  and  Geodetic  Survey  magnetometer  No.  18. 

Complete  magnetic  observations,  i.  e.  magnetic  declination,  mag- 
netic inclination  and  intensity  of  magnetic  force,  were  made  by  me 
with  the  sixjcial  magnetic  outfit  at  two  places  near  the  line :  at  West- 
emport  in  1897  and  at  Lonaconing  on  August  31,  1898.  Only  the 
results  for  magnetic  declination  need  be  given  herewith. 

^t*t^on  T>Rto  Mafirnetlc  decln  approximately 

Station.  uate.  reduced  to  mean  of  day. 


Wcsttrnport, 
Lonaconing, 


Aug.    8,  1897. 
Aug.  81,  1898. 


3  46.2  West 
8  51.0     *• 


The  station  at  Westernport  is  on  north  side  of  hill,  along  road 
leading  do^vn  to  the  river  from  W.  Va.  R.  R.  station,  and  about  100 
yards  east  of  last  house.  The  station  at  Lonaconing  is  in  south  part 
of  base-ball  field,  south  of  Maryland  Coal  Company's  office.  The 
precise  point  at  Lonaconing  is  marked  by  a  locust  stake  and  can  be 
pointed  out  by  Mr.  F.  E.  Bracket. 

Mr.  BrowTi  states  that  none  of  his  magnetic  readings  is  the  result 
of  one  reading  alone,  but  always  the  average  of  two  or  more  readings,  * 
the  needle  having  been  lifted  between  times. 

The  corrections  applied  to  the  observed  magnetic  declinations  in 
ihe  foregoing  table  were  derived  as  follows : 

I. — Index  or  Needle  Correction      The  data  famishing  the  correction  to  be  applied 
to  the  declinations  observed  with  Mr.  Brown's  needle,  are : 


1838. 


1.  Oakland  C.  11.  Meridian,         June  24. 

2.  Lonaconing  Mag.  8.  station,  Sept.    1. 

3.  Cornnna  Meridian.  Sept.    5. 


Eastern 
time. 

h.  m. 
10  .50  a 

4  12  p 
10  40  a 


Brown's 
obs'd 
msff  *c 
decVn. 
o    / 

3  26.5 
8  55.9 
3  22 


Mesn  Maftnetic 
Oecrn. 


Brown, 
o    / 

3  25.4 
8  54.6 
8  20.8 


Bsuer. 
o    / 

8  25.7 
8  51.0 
8  19.5 


Correc. 
tionto 
Brown's 
needle. 


+  0.3 
-8.6 
-0.8 


Brown  remarks  that  Nos.  1  and  3  were  observed  in  shade  and  No.  2  in  hot  sun. 
Bauer's  magnetic  declinations  for  Nos.  1  and  3  are  the  values  obtained  in  1897  with 
Coast  and  Geodetic  Survey  Magnetometer  18,  reduced  to  date  of  Brown^s  observa- 
tions;   the  value  for  No.  2  was  obtained  on  Aug.  31,  1808,  with  same  magnetometer. 

Correction  adopted  to  be  applied  to  Brown's  values,  >^f +  0.8  + >^(— 3.6— 0.8)1 
=  -1^0 

JI.  Correction  on  account  of  diurnal  variation.  See  my  table  for  reducing  an 
observed  magnetic  declination  to  mean  of  day,  p.  457  in  First  Report  on  Magnetic 
Work  in  Maryland,  in  Vol.  I,  Md.  Geol.  Survey.  This  table  has  been  reproduced  on 
p.  138,  but  with  the  nignt  reversed. 

III.  Secular  variation  correction.  At  the  rate  of  3' per  annum;  all  of  Brown^s 
observed  magnetic  declinations  have  thus  been  reduced  to  the  middle  of  year  of 
sonrey— 1898>^. 


? 
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ALLEGAN  Y-OARRETT  BOUNDARY   LINE 


Collecting  the  various  results  obtained,  we  have  the  following 
values  of  the  magnetic  declination  in  the  region  traversed  by  the 
boundary  line. 

Summary  of  the  Valuea  of  the  Magnetic  Declination*  along  the  Boundary  Line. 


M«an 

Nonnal 

Longttnde* 

munetle 
declfnAtion 

mAgnetlc 
decunatlon 

Station. 

Latitude,  t 

W.ofUr. 

In  1M8H. 

Observer. 

inl8B6H 

IMfferencc 

O        / 

o     / 

o     / 

o     / 

/ 

Mound  1 

89  48.4 

78  54^8 

4  07.7  W 

W.  M.  B. 

4  07.7 

0.0 

Mound  2 

39  42.5 

78  56.4 

4  06.5 

(i 

4  06.6 

+  0.1 

Sampson  Rock 

89  42.5 

78  55.8 

8  58.4 

tt 

4  06.6 

+  8.2 

Mound  4 

89  41.2 

78  56.1 

4  04.1 

(t 

4  04.6 

+  0.6 

Mound  5 

89  40.5 

78  56.6 

4  04.7 

i( 

4  03.6 

-l.l 

Mound  7 

89  89.3 

78  57.8 

8  59.9 

It 

4  01.7 

+  1.8 

Mound  8 

89  38.6 

78  57.7 

8  59.4 

t( 

4  00.8 

+  1.4 

Mound  10 

89  87.8 

78  58.5 

8  57.9 

ti 

8  58.8 

+  0.9 

Mound  IS 

89  85.7 

78  59.5 

8  50.4 

tt 

8  56.4 

+  6.0 

Mound  15 

39  84.7 

79  00.1 

8  54.6 

tt 

8  55.0 

+  0.4 

Mound  18 

89  83.0 

79  01.2 

8  56.4 

tt 

8  52.1 

-4.8 

Mound  19 

89  82.8 

79  01.8 

8  56.6 

tt 

3  52.1 

-4.5 

Mound  21 

89  31.8 

79  01.9 

8  49.9 

It 

8  50.8 

+  0.9 

Mound  23 

89  30.1 

79  08.0 

3  48.5 

tt 

8  48.2 

-0.8 

Mound  24 

89  29.7 

79  08.3 

8  47.5 

tt 

3  47.5 

0.0 

Mark  27 

39  28.8 

79  04.0 

3  07.1 

tt 

8  46.2 

+  89.1 

Daniels  A 

89  28.0 

79  02.7 

8  11.1 

tt 

Lonaconing 

89  83.6 

78  59.1 

3  50.5 

L.  A.  B. 

Westernport 

39  28.9 

79  02.2 

3  48.9 

It 

I  The  latitudes  and  longitudes  here  given  have  been  scaled  from  the  topographic 
sheets  of  the  U.  S.  Geological  Survey  with  exception  of  Mounds  1  and  27  and  Sampson 
Rock. 

By  looking  over  the  figures  in  the  fourth  column  it  will  be  noticed 
that  the  magnetic  declination  decreases  quite  uniformly  from  the  in- 
itial point  of  the  line  on  the  top  of  Savage  mountain  to  Franklin  hill 
(mound  24).  The  total,  change  is  20'.2  in  a  total  distance  of  17^ 
miles,  or  the  rate  of  decrease  is  1'.15  per  mile.  The  same  thing  is 
shoTvn  by  my  chart  of  the  lines  of  equal  magnetic  declination  pub- 
lished in  the  "  Second  Report  on  Magnetic  Work  in  Maryland." 
From  this  chart  we  find  that  the  normal  value  of  the  magnetic  decli- 
nation for  middle  of  this  year  would  be  about  3°  46'  at  the  mouth  of 
the  Savage  and  4^  06'  at  the  initial  point  of  the  boundary  line. 

There  exists,  however,  a  decided  local  attraction  at  the  mouth  of 
the  Savage  river,  the  needle  being  thrown  out  of  its  normal  direction 
by  %  of  a  degree — see  last  column  of  table. 
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'^^ 


UABYI.AND   GEOLOOIOAI.    SUBVGY 


137 


^l\ 


^/lation  on  Daniers  i^rm,  back  of  Piedmont^  appears  to 
^^Z^fi    bj  about  the  snrnc  Hnioiiiit 

-^^:^^tm^"9^/^tic  Data  Obiained  hy  Mr.  Brown ^  A.ficr  the   Ctanpteiion  of  ike  Sttrt^ 
of  the  Jh^tndary  Linv^.^ 


^  ^^,  Jim. 

TJtn*  of 
iiiy 

Time). 

Troe 

Dodn 

Ccrreclloni. 

Mean 

Dldmftl 

Vmr'n. 

Decl'b 

b.    m. 

o       ^ 

a       / 

o           / 

/ 

/ 

e       / 

*-    *     lU 

^  m3.     3j 

2    OOp 
n    50  a 
y    25  a 
2    OOp 
4    OOp 

N90  08.   E 
N30O7.   E 
N2W&9.    E 

mom.  E 

N30  00.3E 

N26  0;i3E 
N26  03.0E 
N36  02.IE 
N2«01.^*E 
N26  0USE 

4    04.7 
4    04.0 

3    50.3 

3  r>s.6 

-1.3 
^1.2 

-2.6 
+  3.8 
+  2.3 

-a.  5 

-1.2 

-1.7 
-1.7 
-1.7 
-l.fi 

-i.a 

S    53.2 

4  o:^.4 

3  5e.3 
3  64.0 
3    54. e 

-  *    ii 

4    30p 

1  20  p 

2  1!> 
2    20 

r  Md.  36 

N2i)57.   E 
m^Bl.  E 
N3fl44.0E 
N34t4.'».5E 

N26  00.«E 
N26  00.3E 

N25  5e.3E 

3    56.4 
3    56.7 

3   45,5 

Mean  for  M 
-1.2     -D.B 
-1,2     -2-0 

1 
1 

d.  14 

-1.7 
-1.7 

-1.7 

3  54.3 
3  52.7 
3    51,2 

'^^an  fc 

N24t44-8E 

-l,S 

-3.r, 

3    40.1 

^  ^'^^'^^iiJ?*  were    tflken   with   the    aarao    needle    and    iiistrumeiit    aa    uaed    by 

^^A<^     ^    ^^     *^^^  previous  work  and   are  iijenerally  the  restjU  of  several   readlDi^e. 

<'    fl^^^^^^^    ttieae  later  values  with  those  iti  Ibe  foTegoluj^  Uhle,  it  will  he  seen 

^4  ^  0^*^  ^^^  1(1  ^ood  accord.      Mr.  (Jmwd  aifiy  re-ciiccnpied  my  atalloa  at  Lonaeonln^^ 

^^•>pe<^^^^^r  23,  18118.     The  value  obtained  by  bim  reduced  to  I«l^«.5  \s  3°  50'.*J  W. 

^1>    ^\iU  titb\e  waa  added  in  August,  IBl^. 

^Qterhtib  twenty  feel  aouth  of  moiiunienl  in  direction  of  Boandary  Line- 


COUESES    AND    DISTANCES. 

On  following  page  is  a  table  giving  tbe  courses  and  distances  for 
fjie  varrV>u9  mounds.  No  additiunal  explanation  is  needed  boyond 
that  nlreiidy  given  in  tlie  preceding  P^^gt'S. 
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ALLEGAN  Y-«ASS£TT   BOUMUABY    LINE 


Nnmberi 
of  mound. 

Approzlmaie 

disuncc  from 

initial  mound 

In  tentbn  of 

•  mile. 

True  bearing 

of  boandsry 

line  »t 

mound. 

o        / 

M«ffttetic9 
bearlnir  in 

o         / 

Mnienetic  s 

bearing  In 

1«n.5. 

o         / 

I 

0.0 

S26 

04.9  W 

8  30 

13W 

8  80     19  W 

2 

1.0 

26 

04.6 

30 

11 

30      17 

8 

1.7 

26 

04.4 

4 

2.7 

26 

04.1 

30 

09 

30     15 

5 

3.7 

26 

03.8 

80 

08 

30      14 

6 

4.4 

26 

03.6 

7 

5.2 

26 

03.8 

80 

05 

80      11 

8 

6.0 

26 

08.1 

30 

04 

30      10 

9 

6.9 

26 

02.8 

30 

04 

30     10 

10 

7.7 

26 

02.5 

30 

01 

30     07 

11 

7.85 

26 

02.5 

13 

8.8 

26 

02.2 

13 

9.8 

26 

01.9 

29 

57 

30     03 

14 

10.6 

26 

01.6 

29 

57 

30     03 

15 

11.0 

26 

01.5 

29 

56 

30     03 

16 

12.0 

26 

01.3 

17 

12.9 

26 

01.0 

18 

13.25 

26 

00.8 

29 

55 

30     01 

19 

13.5 

26 

00.7 

29 

55 

30     01 

20 

14.1 

26 

00.6 

21 

14.6 

26 

00.4 

29 

52 

29     58 

22 

15.65 

26 

00.1 

23 

16.75 

25 

69.7 

29 

48 

29     54 

24 

17.4 

25 

59.5 

29 

47 

29      53 

25 

18.1 

25 

59.8 

26 

18.6 

25 

59.1 

29 

39 

29     45 

27 

18.6 

25 

59.1 

8  29 

06  W 

8  29      13  W 

^Note  that  tbe  number  la  not  marked  on  atone,  bnt  refers  to  designation  as  given 
in  **  Location  of  Mounds.*' 

'1898.5  and  1900.5  stand,  respoptivcly,  for  middle  of  year.  To  get  magnetic 
bearings  for  subsequent  years,  add  a  correction  at  the  rate  of  3^  per  annum.  It 
should  be  noted  that  the  given  quantities  are  the  mean  values  for  the  day.  To 
obtain  the  bearing  at  any  time  of  the  day,  apply  the  corrections  given  in  table  below 
with  the  sign  as  affixed. 


Month. 


Jan +0.1 

Feb -0.6 


March  . . 
April    .. 

May 

June 

July.... 
August  . 
Sept.  . . . 

Oct 

Nov 

Dec , 


-1.2 
-2.5 
-3.0 
-2.9 
-3.1 
-2.9 
-1.8 
-0.5 
-0.5 
-0.2 


-0.2 
-0.7 
-2.0 
-8.1 
-3.8 
-4.4 
-4.6 
-4.9 
-2.8 
-1.6 
-1.2 
-0.3 


/  ' 
-1.0- 
-1.5- 
-8.0- 
-8.4  - 
-3.9  - 
-4.4  - 
-4.9- 
-5.4!- 
-3.4  - 
-8.1- 
-1.7  - 
-0.8  - 


2.1  - 
1.9 - 
•2.8'- 
2.6- 
2.6  - 
8.8- 
3.9  - 
3.7 
•2.5,- 
-2.8  ■ 
-l.b 
-1.8|- 


10 

11 
/ 

Noon. 

1 

/ 

/ 

/ 

2.4 

-1.2 

+  1.1 

+  3.5 

1.4 

+  0.1 

+  1.5 

+  2.1 

1.6 

+  0.6 

+  2.5 

+  3.4 

0.8 

+  2.1 

+  4.0 

+  4.1 

0.1 

+  2.4 

+  4.0 

+  5.0 

1.1 

+  2.0 

+  8.6 

+  4.5 

1.8 

f  1.2 

+  8.4 

+  4.4 

0.4 

+  2.8 

+  4.7 

+  5.1 

0.3 

+  2.7 

+  4.4 

+  4.6 

-1.4 

+  1.0 

+  2.7 

+  3.8 

1.1 

+  0.5 

+  2.0 

+  2.7 

-1.8 

0.0 

+  1.6 

+  2.4 

+  2.6 
+  2.5 

+  8.7 
+  4.2 
+  4.5 
+  4.5 
+  4.7 
+  4.9 
+  4.2! 
+  3.4 
+  2.6, 
+  2.8 


+  2.1 
+  2.0 
+  8.3 
+  3.6 
+  3.6 
+  3.8 
+  4.2 
+  3.7 
+  4.0 
+  2.4 
+  1.8 
+  1.8 


4 

5 

6  p.m. 

t 

' 

/ 

+  1.8 

+  0.2 

-0.2 

+  1.2 

+  0.8 

+  0.4 

+  2.8 

+  1.2 

+  0.5 

+  2.3 

+  1.2 

+  0.2 

+  2.8 

+  0.9 

-0.1 

+  2.6 

+  1.2 

+  0.2 

+  2.8 

+  1.8 

+0.3 

+  1.9 

+  0.6 

-0.3 

+  1.4 

+  0.3 

+  0.1 

+  1.8 

+  0.4 

+  0.4 

+  1.0 

+  0.2 

-0.3 

+  1.1 

+  0.3 

—0.1 

For  example,  wanted  the  magnetic  bearing  at  Mound  5  in  June,  1899,  at  8.30  a.  m. 
Magnetic  bearing  as  given  by  the  table  in  1898>^,  8  SO®  08^  W 

Secular  change  for  one  year +08 

Correction  to  reduce  to  8.80  a.  m —04 


Magnetic  bearing  in  1899i<  at  8.80  a.  m.    30»  07^ 
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Miscellaneous  Field  Notes. 

Fire  Clay  Hill,  Union  Mining  Company's  land. — "  "Boundary 
line  crosses  plane  about  250  feet  above  stable."     (Brown.) 

Roaring  Hill,  Borden  Mining  Company's  land. — "  Boundary 
line  cuts  across  porch  of  house  occupied  by  John  Workman,  leaving 
most  of  it  in  Garrett  county."     (Brown.) 

Xational  Road. — "  Boundary  line  is  about  200  feet  east  of  old 
Frostburg  reservoir,  and  about  19  yards  west  from  center  of  iron 
posts  marking  site  of  old  toll-gate."     (Brown.) 

Carlos. — Boundary  line  passes  east  of  William  Filer's  house. 

Cuisholm's  line,  as  pointed  out  to  us,  is  west  of  true  boundary 
line,  4307  feet  at  Mason  and  Dixon  line,  30  feet  on  Koontz  mine  hill, 
at  point  J  mile  north  of  mound  13,  696  feet  on  hill  west  of  Lonacon- 
ing,  at  point  294  feet  north  of  mound  15,  345  feet  at  county  road 
north  of  Franklin  hill  at  mound  23,  32  feet  on  Franklin  hill  at  point 
78  feet  south  of  mound  25,  and  east  of  true  boundary  line  123  feet 
along  road  to  Bloomington  at  mound  26. 

Azimuth  of  Observations. — For  the  purpose  of  determining  the 
azimuth  or  bearing  of  the  boundary  line,  the  following  determina- 
tions of  the  azimuth  of  the  north  end  of  McKenzie  base  (the  station 
A  on  the  sketch  showing  main  triangulation)  at  the  triangulation 
station  on  Big  Savage  mountain: 

Date,  1898.  Azimuth.  BemarkB. 

July  20,  p.  m.     06<>  23^  8     Two  sets  «oUr  azlmath  obserTatlons  with  4-in.  theodoUte. 
Aug.   3,  a.  m.     66    24  .  4         **      »»        **  *»  "  **  »* 

Mean  66    24^10 
Aug.  26,  66    :34.07     One  set,  Polaris  near  eastern  elongation  with  8-in.  theodo- 

Ute ;  rain  presented  obtaining  further  results. 
Adopted,  66°  24^07 

AVeather. — The  very  large  proportion  of  cloudy  days  and  nights 
(luring  the  brief  time  that  we  were  in  the  field  prevented  our  getting 
additional  azimuth  observations.  When  at  last  fair  weatlier  set  in, 
the  appropriation  had  been  exhausted,  further  field  work  had  to  be 
abandoned,  and  so  we  had  to  leave  undone  many  things  that  would 
have  been  desirable.     Thus,  for  example,  at  several  places  it  would 


140  A1.LEOA1TY-GABBETT  BOUNDABT  LINE 

have  been  well  to  clear  out  the  line  a  little  better.  A  comparatively 
small  additional  appropriation  vs^ould  have  sufficed  to  have  cleared 
out  the  entire  line  while  we  were  in  the  field.  Then,  again,  with  the 
aid  of  the  triangulation  stations,  the  horizontal  distances  between  the 
various  mounds  might  have  been  determined  with  great  accuracy 
could  we  have  spent  a  few  days  in  the  field.  This  would  have 
been  of  great  benefit  in  referring  land  surveys  made  in  the  vicinity 
of  the  line  to  established  mounds  whose  positions  would  be  so  accu- 
rately known  that  they  could  always  be  precisely  recovered  when  lost. 

Length  of  Boundaby  Line. 

With  the  aid  of  the  final  data  referring  to  the  triangulation  sta- 
tions of  the  U.  S.  Geological  Survey  as  given  on  page  117,  the  length 
of  the  boundary  line  from  mound  1,  on  the  Mason  and  Dixon  line 
to  the  bolt  near  the  mouth  of  the  Savage  river  is  found  to  be  98,230 
feet. 

Since  the  "  middle  of  the  mouth  of  the  Savage  river  where  it 
empties  into  the  Potomac  "  is  28  feet  from  the  bolt  (see  p.  125  and 
sketch  p.  123),  the  total  length  of  this  portion  of  the  boundary  line  is 
98,268 '  feet  =  18.61  miles. 

The  length  of  the  boundary  line  from  the  "  middle  of  the  moutli '' 
to  the  terminal  point  as  stated  on  p.  126,  is  121^  feet. 

Azimuth  of  Boundaby  Line  Between  Mound  1  and  "  Middle 
OF  Mouth  of  Savage  Kiveb." 

From  astronomical  observations  (mainly  solar-azimuth  observa- 
tions, see  p.  139)  we  obtain  for  the  azimuth  of  the  boundary  line  at 
the  initial  point  (mound  1) 

S  26°  05'.12  W. 

From  the  geodetic  data  on  p.  117  we  get 

S  26°  04'.73  W. 

Adopted     ....     S  26°  04'.92  W. 

^An  approximate  check  upon  this  value  is  obtained  with  the  aid  of  the 
small  McKenzle  base  (AB  of  Fig.  9),  viz.:  98,365  feet. 
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J^t  the  middle  of  the  mouth  of  the  Savage  river  the  bearing  of  this 
portioa  of  the  boundary  line  would  be  5'.85  less  than  at  mound  1, 

N  25°  69'.07  E. 
\,^  an  approximate  check  upon  the  bearing  of  the  line  at  the 
t*  "Nlouth,"  we  have  the  following  value  as  dependent  upon  two  sets 
of    solar-azimuth   observations,   with   4   inch   theodolite,   at   station 
Daniels,  viz :     N  26°  OO'.O  E.] 

Latitudes  and  Longitudes. 

Starting  with  the  geodetic  latitude  and  longitude  of  triangulation 
station  "Sampson"  as  given  on  p.  117  and  knowing  the  distance 
and  bearing  of  the  initial  point  of  the  line  from  "  Sampson,"  and 
likewise  knowing  the  distance  and  bearing  of  middle  of  mouth  from 
mound  1  as  above  given,  we  get  the  following  geodetic  latitudes  and 
longitudes : 

Latitude.  Longitude. 

Initial  Point  «(Mound  1)  39°  48'  22"  78°  54'  50" 

*«  Middle  of  Month  "  89     28    50  79     04    01 

Note. — ^The  foregoing  report  gives  abundant  evidence  of  the  very  effective 
and  valuable  assistance  rendered  by  Surveyors  BeaU  and  Brown.  I  desire  to 
express  here  my  warm  appreciation  of  the  zeal  and  enthusiasm  shown  by 
them  and  in  fact  by  all  assisting  in  the  work.  The  successful  issue  of  the 
survey  and  the  expedition  with  which  it  was  accomplished  under  most  adverse 
circumstances  are  in  a  very  large  degree  due  to  my  associates. 

L.  A.  Bauer. 

OFFICE  OF 

Mabtland  Geological  Survey, 
Baltimore,  April  4,  1903. 

'  This  point  being  on  the  Mason  and  Dixon  line,  we  have  a  check  upon  the 
latitude  above  given  from  the  astronomical  determinations  made  by  Mr.  C.  H. 
Sinclair,  assistant  in  the  Coast  and  Geodetic  Survey,  in  1883,  at  "  Maryland 
Comer  "  (Michler  Monument,  on  the  Mason  and  Dixon  line),  who  obtained  39** 
43'  IS.O'^.  The  difference  between  this  value  and  the  one  given  above  may  be 
partly  due  to  local  deflections  of  the  plumb  line  and  partly  due  to  deviations 
of  the  state  boundary  from  a  true  east  and  west  line. 
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INTRODUCTION. 


The  general  method  of  spending  the  money  raised  for  roadwork  in 
the  different  counties  of  the  State  has  not  undergone  any  radical 
change  during  the  time  the  State  Gleological  Survey  has  been  making 
special  investigations  of  this  subject ;  yet  very  marked  and  gratifying 
progress  has  been  made  in  many  of  the  counties  of  the  State  towards 
securing  better  returns  for  the  money  annually  spent  upon  the  roads. 

In  all  cases  where  counties  have  set  aside  a  special  appropriation 
for  permanent  road  improvement  much  satisfaction  has  been  ex- 
pressed and  scarcely  any  one  can  be  found  who  would  care  to  have 
the  road  return  to  its  former  condition.  Enough  work  of  this 
character  has  come  directly  under  the  observation,  and  in  many  cases 
under  the  control,  of  the  State  Geological  Survey  to  demonstrate  fully 
the  great  improvement  that  it  is  possible  to  make  in  every  county, 
no  matter  how  small  its  road-levy,  if  the  present  system  of  allot- 
ting the  money  raised  for  roads  be  radically  changed.  Everyone  who 
has  given  this  question  even  slight  consideration  recognizes  that  the 
subservience  of  road-mending  to  politics  is  the  chief  obstacle  at 
present  to  the  economic  expenditure  of  the  road-tax  in  all  the  coun- 
ties of  the  State.  This  fact  was  well  brought  out  by  the  statement 
of  a  farmer  that  in  his  county  '  they  mixed  politics  and  large  rocks 
ond  had  no  good  roads.'  The  elimination  of  political  influence  from 
the  disbursement  of  the  road  money,  is,  perhaps,  too  much  of  a  re- 
form to  expect,  but  it  is  not  too  much  to  hope  that  at  no  distant  time 
it  will  be  found  to  be  good  politics  to  make  good  roads. 
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The  growth  of  the  movement  in  the  State  towards  securing  better 
results  from  'the  road-tax  is  shown  by  the  changes,  made  and  pro- 
posed, in  the  road-laws  of  diflFerent  counties  and  by  the  various  meet- 
ings where  this  question  has  been  discussed.  The  changes  in  the 
road-laws  of  Baltimore  and  Prince  George's  counties,  made  in 
1900,  have  already  been  noted  in  the  Second  Keport  on  the  Highways 
of  Maryland. 

The  grand  jury  of  Allegany  county  in  January,  1902,  took  up  the 
question  of  road  improvement  and  at  its  request  the  Highway  En- 
gineer of  the  Geological  Survey  attended  one  of  its  sessions  to  sug- 
gest a  draft  for  a  new  road-law  for  Allegany  county.  The  essential 
feature  of  this  proposed  law  was  to  appoint  a  road  superintendent 
tie  year  round,  who  should  have  complete  charge  of  all  details  of  the 
county's  road-work.  In  February  the  same  question  was  taken  up 
by  a  number  of  citizens  of  Garrett  county,  who  consulted  with  the 
Highway  Engineer  concerning  a  new  road-law.  No  essential  change, 
however,  in  the  road-law  of  either  county  was  made. 

In  March,  1902,  a  meeting  was  held  by  citizens  of  Cecil  county 
at  Elkton  to  discuss  and  formulate  plans  for  road  improvement  in 
the  county,  and,  partly  as  an  outgrowth  of  the  interest  there  aroused, 
the  County  Commissioners  set  aside,  in  1903,  $11,000  for  per- 
manent road  improvement.  Other  meetings  attended  by  the  High- 
way Engineer  of  the  Survey  have  been  held  in  different  counties 
for  the  purpose  of  considering  either  general  or  special  improve- 
ments to  the  roads.  Such  meetings  were  held  by  the  Neighborhood 
Improvement  Club  at  Govanstown,  by  the  Vansville  Farmer's  Club 
of  Prince  George's  county,  by  the  Mayor  and  City  Council  of  Fred- 
erick at  Baltimore,  by  the  town  commissioners  of  Leonardtown,  St. 
Marv's  countv,  bv  the  residents  of  Kent  and  Queen  Anne's  oountv, 
by  the  Road  Convention  at  Cumberland,  by  the  Deer  Creek  Farmer's 
Club  at  Belair,  Harford  county,  by  the  Sixth  District  Road  League 
at  Rising  Sun,  Cecil  county  and  by  the  Third  District  Road  League 
at  Elkton,  Cecil  county.  In  every  instance  the  subject  under  discus- 
sion was  the  improvement  of  the  roads  in  some  particular  neighbor- 
hood ;  and  at  many  of  the  meetings,  plans  were  formulated  for  carry- 
ing on  the  improvement  of  some  special  piece  of  road,  towards  which, 
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in  many  cases^  private  subBcriptionfl  had  been  made.  Besides  these 
more  or  less  formal  meetings  many  informal  gatherings  have  taken 
place  for  the  same  purpose.  A  study  of  the  reports  on  the  Highways 
of  Maryland  will  show  that  nearly  all  of  the  work  done  either  wholly 
or  in  part  under  the  guidance  of  the  Geological  Survey  has,  with 
one  or  two  exceptions,  been  paid  for  out  of  the  regular  road-tax  levy. 
This  has  necessarily  been  so  because,  with  the  exception  of  the  Wool- 
sey  bequest  in  Harford  county,  there  have  been  no  large  sums  from 
other  sources  available  for  road-work.  The  Geological  Survey  has 
accordingly  strongly  advocated  special  allotments  from  the  road 
money  for  comparatively  small  sections  of  road.  This  method  of 
working  with  the  county  road  money  has  been  carried  on  to  a  marked 
degree  in  Howard  county  for  the  past  three  or  four  years,  during 
which  time  about  $7600  has  been  spent  on  certain  bad  sections  of 
some  of  the  main  county  roads.  The  larger  part  of  this  money  has 
been  applied  to  securing  better  grades  and  proper  drainage  for  the 
roads ;  in  general  they  have  been  covered  with  such  broken  stone  as 
could  be  obtained  cheaply  in  the  neighborhood;  and  this  will  serve 
as  a  hard  foundation  for  a  smooth  top  course  to  be  provided  at  some 
future  time.  A  further  description  of  the  work  done  in  Howard 
and  other  counties  will  be  foimd  in  the  pages  following. 

The  Coimty  Commissioners  in  many  instances  have  undertaken 
special  road-work  because  subscriptions  have  been  raised  by  persons 
Jiving  in  the  neighborhood  of  the  improvement,  and  nothing  can 
show  more  forcibly  the  desire  that  exists  for  improved  roads  than 
these  voluntary  subscriptions.  There  are  stiU  in  many  communities 
a  great  many  persons  who  fight  against  any  expenditure  for  public 
improvements.  Too  often  it  happens  that  these  men  carry  consider- 
able influence  and  do  much  harm  both  to  themselves  and  their  neigh- 
bors by  their  aggressive,  short-sighted  policy.  Oftentimes,  however, 
the  most  persistent  obstructionist  to  a  proposed  improvement  be- 
comes, after  the  work  is  done,  its  firmest  supporter. 

There  is  no  more  forceful  argument  for  road  improvement  than  a 
sample  of  good  road,  and  it  has  been  the  experience,  not  only  in 
Maryland  but  elsewhere,  that  very  frequently  those  who  oppose  build- 
ing a  piece  of  road  do  so  through  ignorance  of  what  the  results  would 
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be.  and,  when  once  these  results  are  made  evident  by  a  practical  ex- 
ample, no  further  argument  is  needed.  There  is  no  doubt  of  the  great 
advantage  that  would  be  gained  from  a  system  of  model  roads  in 
every  county  in  the  State.  Such  roads  have  been  built  in  a  number 
of  other  states  where,  in  many  cases,  the  work  has  been  much  ex- 
tended beyond  that  of  merely  model  roads.  A  study  of  the  con- 
ditions of  Maryland  would  seem  to  indicate  that  the  best  results 
would  be  obtained  through  a  moderate  appropriation  by  the  Legis- 
lature towards  inaugurating  a  system  of  model  roads  througjhout  the 
State.  The  proportion  of  the  cost  of  any  individual  road  to  be  borne 
by  the  State  should  be  from  one-fourth  to  one-half,  the  remainder  to 
be  provided  as  each  county  might  deem  best.  The  road  selected  for 
such  improvement  should  be  the  most  traveled  road  so  that  the  great- 
est number  may  enjoy  and  gain  a  practical  acquaintance  with  well- 
constructed  highways.  Results  accomplished  by  such  a  plan  would 
undoubtedly  be  far-reaching.  A  practical  and  more  eflFective  impe- 
tus would  in  this  way  be  given  towards  better  methods  of  road  con- 
struction than  could  ever  be  produced  by  all  the  road  literature  and 
conventions  combined. 

Before  such  work  can  be  undertaken  it  will  be  necessary  to  have 
a  considerable  addition  of  modem  road-building  machinery  to  that 
now  owned  within  the  State.  At  least  eight  more  steam-rollers  will  be 
needed  and  with  each  roller  there  should  also  be  a  good  sprinkling 
cart.  For  the  benefit  of  those  counties  that  cannot  at  present  afford 
to  purchase  a  steam-roller  the  State  should  own  a  number  of  such 
machines  which  could  be  loaned  to  them;  the  expense  of  operating 
and  a  small  charge  for  rental  of  the  roller  being  defrayed  by  the 
counties. 

ROAD  ADMINISTRATION. 

In  order  to  secure  the  best  results  with  the  money  appropriated 
by  a  county  towards  road  maintenance  it  is  essential  that  a  proper 
system  of  administration  be  adopted,  as  would  be  done  with  any 
other  well  managed  business.  For  the  past  six  years  the  Geological 
Survey  has  made  a  constant  study  of  the  road-systems  in  the  dif- 
ferent counties  of  Maryland  and  has  also  kept  in  close  touch  with 
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the  methods  followed  in  many  other  States.  Not  only  have  the 
county  methods  been  a  subject  of  study,  but  the  results  have  likewise 
been  closely  observed ;  and  as  a  result  of  this  study  and  observation 
the  following  suggestions  are  given  as  the  basis  for  a  county  road 
law. 

The  form  of  road-law  here  suggested  is  substantially  the  same  as 
that  which  was  drawn  up  by  the  Geological  Survey  for  Allegany 
county  at  the  request  of  the  Grand  Jury,  Session  of  January,  1902. 
As  a  whole  it  differs  radically  from  the  present  road-law  of  any  of 
the  counties  of  the  State;  but  a  comparison  of  the  plan  with  the 
different  county  road-laws  will  bring  out  the  fact  that  its  main 
features  Avill  be  found  scattered  through  the  present  coimty  road- 
laws.  Thus  there  will  be  found  in  Prince  George's  county  a  Board 
of  Eoad  Commissioners,  while  in  Baltimore  county  there  is  a  Roads 
Engineer,  and  many  other  counties  also  make  provisions  in  their 
road-laws  for  a  roads  engineer,  although  Baltimore  county  is  the 
only  county  actually  employing  one. 

The  general  outline  of  the  suggested  road-law  has  been  arranged 
under  different  headings,  and  its  main  features  are  briefly  described 
and  explained.  Under  such  a  law  an  economical  and  business-like 
management  of  the  road  funds  would  be  possible,  a  result  which  has 
never  been  obtained  so  far  and  is,  indeed,  almost  impossible  under 
present  conditions. 

Outline  of  a  Suggested  County  Road  Law. 
a  dep.vrtment  of  roads  or  board  of  road  commissioners. 

It  is  suggested  that  there  be  established  a  Department  of  Roads 
or  Board  of  Road  Commissioners  to  consist  of  three  persons,  one 
elected  every  year  to  serve  three  years.  The  Road  Commissioners 
should  have  control  of  all  moneys  levied  for  roads  and  bridges,  em- 
powered to  make  contracts,  and  to  sue  and  be  sued  thereon. 

ROADS    ENGINEER. 

A  Roads  Engineer  should  be  appointed  who  should  hold  his  office 
during  good  behavior   and  be   discharged   only   for   incompetency 
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or  neglect  of  duty.  All  construction  and  repairs  to  the  county  roads 
should  come  directly  under  the  Roads  Engineer,  and  he  should  keep 
an  account  of  all  expenditures  connected  with  the  work,  and  should 
make  an  annual  report  of  the  same  to  the  Road  Commissioners.  The 
Roads  Engineer  should  audit  all  bills  and  accounts  for  road  work, 
and  no  bills  should  be  paid  unless  approved  by  him. 

ROAD   DISTEICTS. 

The  county  should  be  divided  into  road  districts;  and  the  roads 
in  each  district  should  be  named  and,  so  far  as  possible,  the  names 
by  which  they  are  ordinarily  known  in  the  neighborhood  should  be 
used.  The  road  districts  and  the  roads  should  be  -indicated  on  a 
county  map  on  a  scale  large  enough  to  enable  each  road  and  its 
name  to  be  shown  clearly.  The  roads  in  each  district  should  also 
be  classified  as  first  class,  second  class,  etc.,  according  to  the  amount 
of  travel  each  receives. 

SUPEEVISOES  OE  SUPEEINTENDENTS. 

The  road  district  should  have  a  Supervisor  or  Superintendent  to  be 
employed  throughout  the  year  and  he  should  give  all  his  time  to  the 
road-work  in  his  district.  Where  necessary  the  Supervisor  might 
be  allowed  one  or  two  assistants  who  should  also  devote  their  entire 
time  to  road-work.  The  Roads  Engineer  should  give  detailed  in- 
structions to  the  Supervisors  who  should  make  detailed  reports  to 
him  every  month.  In  each  district,  and  especially  in  those  where 
the  mileage  is  large,  and  where  there  is  a  large  road-fund  to  be 
expended,  a  number  of  men  should  be  regularly  employed  and  should 
be  retained  year  after  year ;  they  would  thus  become  familiar  with 
their  work  and  would  constitute  a  trained  corps  of  road-menders. 

APPBOPBIATIONS. 

The  Road  Commissioners  at  the  beginning  of  the  year  should 
allot  two-thirds  of  the  total  amount  of  the  road-levy  of  a  particular 
district  to  the  exclusive  use  on  road  and  bridge  repairs  in  that  dis- 
trict; and  the  remaining  one-third  of  the  road-levy  should  consti- 
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tute  a  general  fund  from  which  the  expense  of  all  large  bridges  and 
the  special  improvement  of  the  most  important  roads  should  be  met ; 
and  it  might  also  serve  as  an  emergency  fund. 

ACCOUNTS. 

The  accounts  to  be  kept  by  the  Roads  Engineer  should  be  item- 
ized in  every  particular  and  all  bills  should  show  the  amounts  spent 
on  each  road  for  labor  and  material  respectively.  These  bills 
should  be  made  out  by  the  Supervisor  in  whose  district  the 
work  has  been  done  and  certified  to  by  him,  and,  before  they 
are  paid  by  the  Road  Commissioners,  they  should  be  approved  by 
the  Roads  Engineer  after  he  has  satisfied  himself  that  they  are  cor- 
rect, and  that  the  work  has  been  properly  done.  Wherever  work  is 
done  by  contract  the  direction  of  the  work  should  be  under  the  Roads 
Engineer  and  no  money  should  be  paid  on  such  contracts  without  a 
certificate  from  the  Roads  Engineer  that  the  work  in  question  has 
been  done  according  to  the  specifications.  The  Road  Commission^ 
ers  should  make  yearly  reports,  giving  in  detail  all  road  expendi- 
tures, such  as  the  amounts  paid  for  labor  and  material  respectively, 
and  showing  ,the  nature  and  quantities  of  the  materials  used.  Sum- 
maries should  be  made  of  the  amounts  levied  in  each  district^  and  the 
amounts  spent  in  each  district,  showing,  under  proper  headings,  the 
amounts  spent  for  "  bridges,"  "  general  road  repairs,"  "  surfacing  " 
(such  as  macadam,  gravel  or  shell),  "  grading,"  and  "  opening  new 
roads."  Under  each  of  these  headings  should  be  shown  the  amounts 
paid  for  labor  and  material  respectively.  The  totals  for  the  entire 
county  should  also  be  stated. 

It  is  possible  that  the  system  of  administration  here  outlined 
would  be  too  expensive  for  those  counties  whose  road-fund  amounts 
to  only  a  few  thousand  dollars  annually.  But  this  difficulty  could 
be  overcome  if  two  or  three  neighboring  counties  should  be  formed 
into  one  large  road  district  and  the  total  road-taxes  be  administered 
under  a  system  similar  to  that  here  outlined  for  a  single  county. 
For  instance  it  would  be  entirely  feasible  for  two  or  three  counties 
together  to  have  one  Roads  Engineer,  and  in  this  way  each  one  gain 
the  benefits  which  it  would  be  impossibly  for  these  counties  to  have 
singly. 
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STATISTICS. 
Mileage. 

The  mileage  of  the  various  types  of  roads  in  the  State  is  shown 
in  tlie  table  on  page  191  of  the  First  Keport  on  the  Highways  of 
Maryland,  1899.  This  table  gives  the  mileage  of  the  roads  in  each 
county  classified  according  to  the  nature  of  the  road  as  dirt,  stone, 
shell,  etc.  The  miles  of  main  roads  and  of  toll  roads  are  also  given. 
In  the  following  table  the  total  mileage  in  each  county  has  been 
revised  to  date.  The  changes  in  the  mileage  of  tlie  roads  in  the 
different  counties  from  that  shown  in  the  table  in  the  First  High- 
way Report  is  largely  due  to  the  fact  tliat  better  maps  of  many  of 
the  counties  have  since  been  prepared  by  the  State  Geological  Survey 
so  that  more  reliable  data  can  be  obtained  at  present.  Some  of  the 
increased  mileage  is  due  to  new  roads  tliat  have  been  opened  since 
1899;  the  total  change  on  this  account  for  tlie  whole  State  is  esti- 
mated to  be  about  150  miles.  Where  more  reliable  data  cannot  be 
obtained  now  than  in  1899  no  change  in  the  former  results  is  given. 
The  changes  that  have  occurred  since  1899  in  the  mileage  of  the 
various  types  of  road  have  not  been  considered  of  sufficient  import- 
ance to  justify  the  work  nec^essary  to  bring  this  data  up  to  date. 
There  has  of  course  been  an  increase  in  the  mileage  of  stone,  shell 
and  gravel  roads  which  has  been  greater  in  some  counties  than  in 
others,  but  the  ratio  of  the  mileage  of  such  roads  to  the  total  would 
not  be  materially  changed. 

Road  Machinery. 
In  the  First  Highway  Report,  on  page  260,  is  found  a  table 
showing  the  road-machinery  owned  by  the  counties  in  1899.  This 
machinery  included  but  two  steam-rollers,  both  owned  by  Baltimoi-e 
county.  Since  that  time  four  rollers  have  been  purchased,  making 
a  total  of  six,  which  are  distributed  as  follows:  Allegany  county, 
1;  Baltimore  county,  3;  Cecil  county,  1;  and  Harford  county,  1. 
In  addition  to  the  rollers  owned  by  the  counties  the  following  cities 
have  steam-rollers  which,  with  the  exception  of  those  in  Baltimore 
might  be  available  for  county  work:  Cumberland,  1;  Baltimore, 
2;  Hagerstown,  1;  and  Westminster.  1. 
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^  complete  list  of  all  the  road-machinery  in  each  county  at  pres- 

Jias  not  been  obtained,  but  from  the  information  at  hand  an 

^.  ^^ate  of  the  value  of  this  machinery  has  been  tabulated.     Be- 

<i^^  X'ollers  this  machinery  includes  stone-crushing  outfits,   road- 

^^es,  scoops,  plows  and  smaller  implements. 


Mir.vAOB  or  Maryland  Roads. 

Road 
Machinery. 

County. 

Ill 
111 

^1 

1 

s*- 

107 
96 

170 
58 
60 
68 
91 

100 

109 

172 
80 
96 
60 
68 

120 
78 
70 
85 
50 
44 

187 
54 
58 

2,021 

II 

oi 

1 

fit 

l|i 

$  6,000 

3,360 

16,000 

50 

840 

3,775 

6,750 

100 

600 

2,050 

1,170 

5,600 

2,550 

1,500 

3,400 

900 

1,500 

8.50 

350 

1,300 

1,050 

500 

810 

i 

® 

1 
s 

1 

X 

AUegm^iiy 

Anne  -A^mndel 

698 
521 

1,278 
885 
547 
800 
638 
465 
600 

1,280 
940 
880 
448 
427 
885 
892 
b6S 
602 
464 
397 
799 
772 
832 

1.46 
1.30 
2.05 
1.54 
1.74 
1.88 
1.70 
1.00 
0.99 
2.02 
1.88 
1.97 
1.79 
1.36 
1.64 
1.86 
1.60 
1.67 
1.27 
1.40 
1.84 
2.09 
1.75 

1.62 

15 
18 
13 
18 
11 

9 
14 
22 
18 
18 

9 
11 
18 
15 
14 

8 
12 
14 
11 
11 
17 

7 

7 

18 

154 
SO 

129 

35 
37 

104 
497 

2 

Baltimore. ...::...::.: 

CaWert 

8 

C&rollue 

Carroll 

1 

Cecil.. 

1 

^orchestcr 

Frederick 

Garrett                         

Harford      . . . 

Howard               

Kent..       '" 

HoQtgozDery .! 

Prince  Qeorge's 

Queen  Anne's 

8t.  Mary's 

5<*iner8et 

Tslbot 

^*ahini5ton 

^icomico 

"Worcester 

Sta^te 

15,953 

$61,005 

9 

SUMMABY    OF    CoUNTY    EoAD    EXPENDITURES. 

T*li^  following  table  was  made  up  from  reports  received  from  the 
Couxitj'  Commissioners'  offices  and  from  printed  lists  of  county  ex- 
penditures as  given  in  the  county  papers.  It  was  necessary  in  some 
instaxicea  to  seek  information  from  other  sources  than  the  County 
Commissioners'  offices,  as  some  of  them  made  no  reply  to  numerous 
t^iuests  for  this  data.     The  expenditures  for  the  years  1899,  1900 
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and  1901  were  given  in  the  Second  SUghway  Eeport  on  pages  160 
to  162,  and  are  repeated  here.  As  far  as  possible  figures  that 
were  lacking  then  have  been  supplied  and  errors,  where  discovered, 
have  been  corrected.  As  already  stated  in  the  Second  Highway 
Report  it  is  impossible  to  subdivide  the  road-expenditures  imder 
different  headings  for  many  of  the  counties,  owing  to  the  incomplete 
systems  of  keeping  the  accounts  that  prevail  in  some  of  the  county 
offices. 
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OPEEATIONS  DURING  1902  AND  1903. 

The  work  of  the  Geological  Survey  in  the  past  two  years  has  been 
along  the  general  lines  followed  in  1900  and  1901,  and  naturally 
divides  itself  under  two  heads,  field  work  and  laboratory  work.  The 
scope  of  both  has  been  much  extended  during  this  time  owing  to  the 
constantly  increasing  interest  in  the  highway  work  of  the  Geological 
Survey  as  it  has  become  more  widely  known  in  the  State.  In  the 
Second  Eeport  on  the  Highways  of  Maryland,  issued  in  February, 
1902,  is  an  account  of  the  operations  of  the  Geological  Survey  show- 
ing the  results  obtained  in  the  testing  laboratory  and  the  field  work 
done  in  connection  with  road  improvement  in  different  counties  and 
outlining  in  detail  the  methods  followed.  These  have  not  been 
diaiiged  materially. 

When  the  Second  Report  was  published,  field  work  had  been  done 
in  eight  counties;  Anne  Arundel,  Baltimore,  Carroll,  Frederick, 
Harford,  Howard,  Prince  Gteorge's  and  Talbot.  Since  then  assist- 
ance in  road-work  has  been  requested  from  Allegany,  Baltimore, 
Cecil,  Garrett,  Harford,  Howard,  Montgomery,  Prince  George's, 
Queen  Anne's  and  St.  Mary's  counties.  A  personal  examination  of 
different  roads  in  these  counties  has  been  made  by  the  Highway 
Engineer  of  the  Survey  either  at  the  request  of  County  Commission- 
ers or  other  organizations  interested  in  public  road  improvement,  and, 
where  necessary,  detailed  plans  and  estimates  of  the  cost  were  pre- 
pared so  that  it  was  possible  to  undertake  the  various  improvements 
in  a  business-like  way. 

Every  effort  has  been  made,  as  in  previous  years,  to  bring  to  the  no- 
tice of  the  different  Boards  of  County  Commissioners  and  the  people 
in  the  State  the  opportunities  for  aid  in  practical  road-making  which 
the  Geological  Survey  offers.  Through  the  interest  in  this  work 
taken  by  the  newspapers  throughout  the  State  the  people  generally 
have  become  acquainted  with  the  facilities  afforded  them  by  the  Geo- 
logical Survey.  In  addition,  a  number  of  public  meetings,  held  for 
the  purpose  of  advancing  the  good  roads  movement,  were  attended 
by  the  Highway  Engineer ;  and  many  of  the  Boards  of  County  Com- 
missioners were  visited  by  him. 
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Field  Work. 

A  request  for  either  an  examination  or  survey  has  been  received 
for  the  following  roads  during  1902  and  1903 :  Bedford  road  and 
National  road  in  Allegany  county ;  Eastern  avenue,  Hamilton  avenue, 
Seminary  avenue,  Garrison  Forest  road,  Green  Spring  avenue  and 
Stevenson  Station  road  in  Baltimore  county;  Kising  Sun-Farming- 
ton  and  Elkton-Blue  Ball  roads  in  Cecil  county;  Churchville-Havre 
de  Grace  road.  Forest  Hill  road,  Fallston  road  and  Edgewood  road  in 
Harford  county ;  Hollofield  road,  Upper  Sykesville  road,  Washington- 
Baltimore  road.  Hood's  Mill  road.  Tobacco  House  Hill  road  and 
River  road  in  Howard  county ;  Oakland-Mt.  Lake  Park  road  in  Gar- 
rett county;  Dickerson  road  in  Montgomery  county;  Chesapeake 
Junction  road,  T  B  road,  Riggs  road,  Washington-Baltimore  road 
and  Central  avenue  in  Prince  George's  county  and  Centerville-Ches- 
tertown  road  in  Queen  Anne's  county.  In  addition  estimates  of  the 
costs  were  made  for  the  improvement  of  streets  in  Hyattsville,  Prince 
George^s  county,  Leonardtown,  St.  Clary's  county  and  Tuxedo  Park, 
Baltimore  county.  Under  the  head  of  "  Special  Road  Improve- 
ment "  on  pages  162-186  will  be  found  in  detail  a  description  of  the 
work  done  on  each  of  the  above-named  roads.  AVherever  the  work 
was  to  be  done  by  contract,  specifications  have  been  furnished  to  gov- 
ern the  construction. 

Work  on  the  roads  should  be  pushed  to  completion  as  early  in  the 
season  as  possible.  In  some  cases  it  has  happened  that  work,  for 
which  the  Geological  Survey  had  made  plans  and  specifications,  Avas 
begun  so  late  in  the  season  that  it  was  necessary  to  leave  the  road 
in  a  half-finished  state  through  the  winter.  As  a  result  the  people 
in  tlie  vicinity  of  the  road  were  obliged  to  put  up  with  conditions  far 
worse  tlian  those  it  was  intended  to  improve.  All  road-work  requir- 
ing grading,  or  seriously  disturbing  the  existing  road-bod  should  be 
begun  early  enough  in  the  season  to  be  finished  before  the  first  ot 
November. 

In  order  to  have  all  such  work  begun  early  during  the  present 
year  the  following  letter  was  mailed  to  all  the  boards  of  County 
Commissioners  last  February: 


THIBD   REPORT    ON    THE    HIGHWAYS    OF    MARYUIND  161 

February  13,  1903. 
Board  of  County  Commissioners, County^  Md. 

Gentlemen: — For  the  past  few  years  the  Highway  Division  of  the  Mary- 
land Geological  Survey  has  afforded  the  officials  of  the  counties  of  the 
State  material  assistance  in  the  improvement  of  the  public  roads.  Es- 
timates of  cost,  plans  and  specifications  for  improvements  have  been 
drawn  up  for  more  than  half  of  the  counties. 

This  work  has  steadily  increased  so  that  during  the  past  season  it  was 
necessary  to  delay  some  of  the  road  construction  until  late  in  the  season. 
This  would  not  have  occurred  if  the  various  Boards  of  Commissioners 
had  sent  their  requests  for  examinations,  surveys,  estimates,  etc.,  early 
in  the  season,  so  that  everything  could  be  ready  for  construction  in  time 
lo  finish  the  work  before  winter. 

The  spring  is  the  best  time  to  begin  road-work  and  in  order  for  every- 
thing to  be  ready  it  is  necessary  that  the  surveys  be  made  just  as  soon 
as  the  weather  permits.  Your  board,  therefore,  is  urged  to  communicate 
at  as  early  a  date  as  possible  any  proposed  improvements  about  which 
you  desire  the  aid  of  this  office.  If  this  is  not  done  it  may  be  found  that, 
owing  to  previous  requests  received  from  other  counties,  it  will  be  neces- 
sary to  delay  your  work  so  as  to  seriously  interfere  with  its  completion 
before  the  beginning  of  another  winter. 

All  assistance  furnished  by  the  Highway  Division  of  the  Maryland  Geo- 
logical Survey  is  free  of  any  charge  to  the  counties  save  actual  field 
expenses  while  making  a  survey.  Usually  this  cost  does  not  exceed  $10 
per  mile  of  road. 

Respectfully  yours, 

(Signed)  A.  N.  Johnson,  Highway  Engineer. 

Specifications. 

In  order  to  give  a  better  idea  of  the  methods  to  be  followed  in  road 
improvement  the  Geological  Survey  has  had  printed  a  complete  form 
of  contract  and  specifications  for  building  macadam  roads.  Copies 
of  these  specifications  were  sent  to  the  offices  of  all  the  County  Com- 
missioners and  have  been  given  to  a  number  of  other  persons  inter- 
ested in  road  construction.  It  is  hoped  that  they  will  serve  as  a 
guide  for  carrying  on  work  whether  done  by  contract  or  otherwise. 
These  specifications  are  reprinted  on  pages  203-218.  It  is  believed 
that  they  are  well  adapted  to  the  requirements  in  Maryland  under 
present  conditions. 

One  basis  of  payment  is  the  number  of  square  yards  of  finished 
road-surface ;  provision  is  made  at  the  same  time  for  roads  of  various 
thicknesses  so  that  a  contractor  can  make  his  bid  accordingly.  Another 
basis  for  payment  is  the  number  of  tons  or  cubic  yards  of  material 
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which  are  used  to  make  the  road-surface.  Both  of  these  methods 
for  payment  are  widely  used  and  in  both  cases  difficulties  arise. 
Work  done  imder  either  system  requires  the  almost  constant  atten- 
tion of  a  skilled  and  trustworthy  inspector  who  will  see  that  the 
proper  thickness  is  made  in  the  one  instance  or  that  the  number  of 
loads  of  stone  going  on  the  road  is  properly  distributed  and  correctly 
recorded  in  the  other.  Work  has  been  done  in  the  State  under  each 
method,  and  more  satisfactory  results  have  been  secured  by  payment 
by  the  square  yard. 

A  number  of  roads  in  the  State  have  been  built  under  these  speci- 
fications and  they  seem  to  meet  satisfactorily  the  conditions  that  are 
ordinarily  encountered.  It  is  usually  more  satisfactory  and  econ- 
omical for  a  county  to  do  work  by  contract  with  responsible  con- 
tractors, at  prices  in  which  there  is  a  fair  profit,  than  for  the  county 
officials  to  undertake  it  Some  work  has  been  done  by  the  counties 
at  reasonable  figures,  but  this  is  the  exception  rather  than  the  rule. 

Speglal  Boad  Impbovement. 
Allegany  County. 

At  the  request  of  the  Grand  Jury  of  Allegany  county,  at  the  Janu- 
ary Session,  1902,  the  Highway  Engineer  of  the  Survey  attended 
one  of  its  meetings  to  suggest  an  outKne  of  a  coimty  road-law.  The 
suggested  plan,  which  is  found  in  full  on  page  149,  had  for  its 
main  feature  the  establishment  of  a  county  highway  department  to 
be  under  the  immediate  charge  of  an  engineer  upon  whom  would  rest 
the  responsibility  for  the  proper  care  of  the  roads  throughout  the 
county.  Eecommendations  were  made  by  the  Grand  Jury  for  a 
change  in  the  county's  road-law,  and  a  bill  for  this  purpose  was  in- 
troduced in  the  Legislature,  but  was  not  passed.  Public  interest, 
however,  was  aroused  at  this  time  which  has  been  productive  of  very 
substantial  results. 

NATIONAL  BOAD. 

Early  in  the  spring  of  1902  the  County  Commissioners  appro- 
priated $5000  to  be  expended^  for  a  model  road  and  requested  the 
Highway  Division  to  prepare  plans  and  estimates  for  the  work. 
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Two  roads  were  selected,  a  portion  of  the  IN'ational  Turnpike  about 
midway  between  Cumberland  and  Frostburg,  and  the  Bedford  road 
which  runs  north  from  Cumberland.  This  office  co-operated  with 
the  Bureau  of  Eoad  Inquiries,  Washington,  D.  C,  under  whose 
charge  the  construction  was  carried  on. 

The  portion  of  the  ITational  road  selected  had  in  some  places 
grades  as  high  as  10  per  cent  and  for  a  distance  of  three-quarters  of 
a  mile  averaged  between  seven  and  eight  per  cent.  Owing  to  the 
location  of  the  car  tracks  at  one  side  of  the  road  the  Commissioners 
decided  not  to  make  any  change  in  the  grade  of  the  road.  The  old 
road-bed  was  firm  but  had  become  very  rough.  It  was  loosened  and 
rolled  and  low  places  were  filled  up  with  shale,  which  could  be 
obtained  near  at  hand.  The  shale  was  also  used  to  form  the  should- 
ers. Limestone,  obtained  from  the  County's  quarry  on  the  road  to 
Barrelville,  was  shipped  by  rail  close  to  the  work  and  was  used  for 
the  new  surface  of. the  road.  A  ten-ton  steam-roller  which  was 
afterwards  purchased  by  the  county  was  employed  for  rolling. 
About  two-thirds  of  a  mile  of  road  was  resurfaced.  As  the  cost  of 
this  work,  together  with  the  amount  spent  on  the  crushing  plant, 
exhausted  the  funds  at  hand  nothing  was  done  on  the  Bedford  road 
at  that  time. 

The  work  on  the  National  road  was  done  by  day  labor  under  the 
direction  of  Charles  T.  Harrison,  Road  Expert  of  the  Office  of  Road 
Inquiries,  Washington,  D.  C. 

The  following  data  were  compiled  from  the  surveys  of  the  road, 
from  the  records  of  the  County  Commissioner's  Office,  and  from 
the  report  of  Mr.  Harrison.  The  cost  of  the  road  as  here  given 
does  not  include  the  amounts  expended  by  the  County  Commission- 
ers fclr  additions  and  permanent  repairs  to  the  crushing  plant,  but 
all  repairs  and  supplies  for  the  machinery  incidental  to  the  work 
are  included  as  is  also  the  sum  of  $75.00  which  was  paid  for  a 
railroad  siding. 

Length  of  road  resurfaced 3328  feet 

Width  of  macadam 13  feet 

Width  of  shoulder 5  feet 

Square  yards  of  macadam  laid 4807 
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Co$t. 

Quarrying  and  crushing  stone $  976.64 

Freight,  including  siding 752.27 

Shaping  road,  hauling,  spreading  stone  and  forming 

shoulders    1935.97 

Coal,  oil,  waste,  etc 84.14 

Total  Cost  $3749.02 

Cost  per  mile  5948.80 

About  2300  cubic  yards  of  shale  were  used  to  make  shoulders  and 
to  fill  depressions.  No  account  was  kept  of  the  cost  of  this  part  of 
the  work,  but  estimating  the  cost  of  excavation  of  the  shale  at  30 
cents  per  cubic  yard,  it  would  be  about  $690.00.  If  this  amount  is 
subtracted  from  the  total  it  makes  the  cost  for  the  macadam  con- 
struction proper  $3059.02,  or  about  63^  cents  per  square  yard. 
This  is  much  higher  than  this  class  of  work  would  ordinarily  be 
expected  to  cost  as  a  comparison  with  the  prices  obtained  in  Balti- 
more, Harford  and  Cecil  counties  will  show.  But  under  the  con- 
ditions imposed  by  the  County  Commissioners,  that  the  crushed 
stone  should  come  from  the  County's  quarry,  and  that  county  labor 
be  employed  by  the  day,  the  cost  is  as  low  as  is  consistent  with 
good  work. 

BEDFORD  BOAD. 

In  1903  the  Coimty  Commissioners  took  up  the  improvement  of 
the  Bedford  road  and  at  their  request  the  Highway  Engineer  in- 
spected a  number  of  quarry  sites  and  made  tests  on  materials  from 
various  localities.  There  was  excellent  material  to  be  had  at  a 
number  of  places  near  the  road,  but  the  Commissioners  decided  to 
use  limestone  from  the  County  quarry  on  the  Barrelville  road.  The 
work  was  done  by  one  of  the  county  Supervisors  with  day  labor 
but  not  under  the  direction  of  the  Geological  Survey.  The  costs  of 
various  items  as  given  by  the  County  Commissioners  were  as  follows : 

Length  of  road 2700  feet. 

Crushed  limestone,  f.  o.  b.  crusher..  $  0.433  per  ton. 

Freight  on  crushed  stone 0.296  per  ton. 

Hauling  crushed  stone  0.58    per  ton. 

Spreading,  rolling,  sprinkling  and  in- 
cidentals         0.23    per  ton. 

Total  cost  of  crushed  stone  in  road.     1.54    per  ton. 
Native  stone,  for  foundation 0.33    per  cubic  yard. 

Total  cost  of  2700  feet  of  road |2W0.60 

Cost  per  mile  (about  12  feet  wide) .  4381.87 
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Baltimore  County. 

The  progress  of  good  roads  in  Baltimore  county  during  the  past 
two  years  has  been  especially  marked.  Under  the  skillful  direction 
of  its  Roads  Engineer,  Mr.  W.  W.  Crosby,  many  sections  of  roads 
have  been  constructed  according  to  modern  methods  and  greater 
attention  has  been  paid  to  proper  methods  of  road  maintenance  and, 
so  far  as  possible,  permanent  structures  are  replacing  the  old  wooden 
bridges.  The  assistance  of  the  Highway  Division  of  the  State  Geo- 
logical Survey  has  been  availed  of  by  the  County's  Eoads  Engineer 
for  whom  plans  and  specifications  for  the  improvement  of  a  number 
of  the  roads  in  the  county  hare  been  made. 

The  work  done  in  this  county  in  co-operation  with  the  County 
Roads  Engineer  includes  the  making  of  surveys,  plans  and  estimates 
for  work  on  the  following  roads,  the  construction  of  which  was  done 
under  the  direction  of  the  County  Eoads  Engineer,  in  whose  report 
will  be  found  a  much  fuller  description  than  is  here  given.  The 
actual  cost  of  the  work  is  taken  from  the  figures  furnished  by  Mr. 
Crosby. 

In  nearly  every  instance  the  plans  of  the  Survey  were  carried  out 
with  the  exception  of  the  Garrison  road,  where  a  change  in  the  pro- 
posed grade  was  made  because  there  was  not  enough  money  to  lower 
the  grade  as  at  first  laid  out  The  construction  on  the  Joppa  road, 
Eastern  avenue  and  Hamilton  avenue  was  done  under  the  form  of 
contract  and  specifications  substantially  as  found  on  page  203. 

garrison  road. 

The  Garrison  road  was  surveyed  in  1901  from  C.  M.  Stewart's 
gate  for  a  distance  of  2.2  miles  past  Garrison  Church.     It  was  at 
first  proposed  to  reduce  the  grades  on  this  road  to  5.5  per  cent  at  a 
point  near  the  church,  but  as  the  money  available  was  not  suflicient 
to  do  tliis,  the  grades  were  only  lowered  to  10  per  cent.     This  road 
was  macadamized  in  1902  from  the  railroad  to  the  church  for  a  dis- 
tance of  6500  feet  and  a  width  of  12  feet  with  limestone  which  was 
obtained  in  the  vicinity.     The  cost  of  this  work  for  macadam  8  inches 
deep  was  $2970  or  alxjut  30  cents  per  square  yard. 
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STEVENSON  STATION  BOAD. 

Surveys  and  plans  were  made  in  November,  1902,  of  the  road  lead- 
ing from  Stevenson  Station  and  extending  to  its  intersection  with 
the  IN'orth  Valley  road,  a  distance  of  0.6  of  a  mile.     This  portion 
was  macadamized  for  a  width  of  18  feet  and  a  depth  of  9  inches. 
But  little  grading  was  necessary. 

HAMILTON  AVENUE. 

Surveys  and  estimates  for  improving  Hamilton  avenue  0.3  of  a 

mile  northerly  from  Belair  road  were  made  in  February,  1903. 

A  grade  of  14  per  cent  was  reduced  to  9  per  cent  by  a  total  amount 

of  excavation  of  1440  cubic  yards.     The  work  was  done  by  contract 

at  the  following  prices : 

Earth   excavatioti    $  0.35  per  cubic  yard. 

Ledge  excavation 0.75  per  cubic  yard. 


EASTERN  AVENUE. 

One  of  the  most  interesting  pieces  of  road-work  in  the  county  was 
the  improvement  on  Eastern  avenue  for  which  surveys,  plans  and 
estimates  were  made  in  March,  1903,  from  the  Northern    Central 
railroad  to  the  North  Point  road,  a  distance  of  2.35  miles.      In  the 
vicinity  of  this  road,  which  lies  east  of  Baltimore  City,  there  is  no 
hard  road-material,  so  that  whatever  was  used  must  be  shipped  by 
rail.     This  road  had  for  many  years  been  repaired  with  oyster  shells 
which  lasted  scarcely  one  season,  owing  to  the  great  amount  of  travel 
to  and  from  Baltimore  City.     After  carefully  considering  all  the . 
available  material  it  was  decided  to  use  the  slag  from  Sparrows  Point 
as  a  foundation  course  and  trap  rock  for  the  upper  course.     The  slag 
was  chosen  for  the  foundation  course  principally  on  account  of  its 
cheapness.     It  was  put  on  so  as  to  make  a  layer  5  inches  thick  after 
rolling  and  covered  with  a  3-inch  layer  of  trap  rock  broken  to  1-J- 
inches  in  size.     Owing  to  the  smoothness  and  firmness  with  which 
the  slag  could  be  rolled,  the  second  course  of  broken  stone  did  not 
settle  into  it  as  much  as  would  have  been  the  case  with  a  foimdation 
course  of  ordinary  broken  stone ;  at  the  same  time  the  surface  of  the 
slag  foundation  was  not  too  hard  to  make  a  perfect  bond  with  the 
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VOLUME  V,  PLATE  IX. 


Fig.  l.-EASTERN    AVENUE,    BALTIMORE   COUNTY. 

MACADAM    ROAD   WITH   TRAP    ROCK   TOP   AND   SLAG   FOUNDATION,    SLAG   SCREENINGS 

USED    FOR    "binder**. 


Fig.  2.-RISING   SUN-FARMINGTON    ROAD,    CECIL   COUNTY. 
MACADAM    ROAD,    ALL   COURSES    MADE   OF  TRAP    ROCK. 


ROADS  BUILT  UNDER  PLANS  AND  SPECIFICATIONS  OF  THE  MARYLAND 
GEOLOGICAL  SURVEY. 
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upper  course  of  stone.  It  was  found  that  the  trap  rock  screenings 
would  cost  so  much,  owing  to  the  great  demand  for  them  for  other 
purposes,  that  other  material  would  have  to  be  obtained,  Al  first 
granite  screenings  were  used,  and  then  the  finer  portions  of  the  slag 
were  tried  and  proved  an  entire  success,  and  at  the  same  time  were 
chea])er.  It  was  also  noticed  that  the  slag  screenings  bonded  much 
more  readily  than  the  stone  screenings  and  seemed  to  make  a  finn 
surface  to  the  road  much  more  easily  than  the  rock-dust  does. 

* *7' » 

, 6' m ^S- m 6' ► 

Fio.  14. — Typical   cross-section  of  Eastern   avenue,  Baltimore  county,  showing 
macadam  construction  with  slag  foundation  and  trap-rock  top  course. 

A  typical  cross-section  of  this  road  is  shown  in  Fig.  14;  and 
Plate  XI,  Fig.  1  shows  a  view  of  the  road  which  is  macadam- 
ized for  a  width  of  16  feet  and  a  length  of  1.84  miles,  and  is  flanked 
by  gravel  shoulders  6  feet  wide.  The  center  of  the  macadam  is  13.6 
feet  from  the  near  rail  of  the  electric  car-tracks  which  are  at  one 
side  of  the  road. 

The  work  was  done  by  contract  at  the  following  prices : 

Earth  excavation  $  0.47  per  cubic  yard. 

Gravel  (borrow)    1.40  per  cubic  yard. 

S-inch  macadam  0.55  per  square  yard. 

SEMINARY   AVENUE. 

Residents  in  the  vicinity  of  Seminary  avenue  are  anxious  to  have 
this  road  improved  and  many  have  offered  to  contribute  a  consider- 
able proportion  of  the  expense.  At  the  request  of  the  County  Roads 
Engineer,  surveys,  plans,  and  estimates  for  improving  this  avenue 
between  the  Northern  Central  railroad  and  the  Falls  road,  a  dis- 
tance of  2.2  miles,  were  made  in  May,  1903.  1^^  condition  of  the 
first  mile  of  this  road  was  very  much  better  than  the  ordinary  stone 
road  to  be  found  in  the  county. 
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The  remainder  of  the  road,  however,  had  become  rough  and  con- 
tained grades  of  8  and  9  per  cent  for  short  distances.  The  work 
on  this  road  has  not  yet  been  undertaken.  The  estimate  for  grad- 
ing and  resurfacing  the  road  is  as  follows : 

Excavation    5972  cubic  yards. 

8-inch  macadam   1588  square  yards. 

6-inch  macadam   2296  square  yards. 

Kesurfacing* 3333  square  yards. 

The  total  estimated  cost  of  this  work,  including  some  large  cul- 
verts, is  $6000. 

PARK   HEIGHTS  AVENUE. 

Surveys  and  plans  for  Park  Heights  avenue,  which  is  one  of  the 
most  frequented  driving  roads  out  of  Baltimore  City,  were  made  from 
Wylie  avenue  to  Old  Court  Lane,  a  distance  of  3.9  miles.  The  plana 
and  estimates  for  improving  this  road  are  at  present,  December,  1903, 
in  preparation. 

The  cost  of  other  modern  road-work  which  has  been  imder  the 
supervision  of  the  County  Roads  Engineer  is  here  given  as  a  guide 
for  future  estimates  for  this  character  of  work,  more  of  which  has 
been  done  in  Baltimore  county  than  in  all  the  remainder  of  the  State. 

JOPPA  ROAD. 

There  were  5600  square  yards  of  macadam  placed  on  this  road, 
which  leads  from  Towson.  The  work  was  done  under  the  form  of 
contract  and  specifications  found  on  page  203  at  the  following  prices : 

Earth  excavation   $  0.26  per  cubic  yard. 

Cement  rubble  masonry 4.50  per  cubic  yard. 

Vitrified  clay  pipe,  10-inch 0.57  per  foot. 

Vitrified  clay  pipe,  J5-inrh 0.73  per  foot. 

6-inch  macadam 0.31  p^r  square  yard. 


(The  contractor  bought  broken  stone  from  the  County  delivered  at  the 
road  for  93  cents  per  perch,  wagon  measure.) 
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HILLEN  BOAB. 

Prices  paid  for  work  on  the  Hillen  road  were  as  follows : 

Excavating',  including  some  ledge.. $  Oi53  per  cubic  yard. 

Gravel  (borrow)    0.91  per  cubic  yard. 

6-inch  macadam   0.41  per  square  yard. 

12-inch  clay  pipe 0.73  per  foot. 

8-inch  macadam   0.53  'per  square  yard. 

15-inch  clay  pipe 0.83  i)er  foot. 

(The  contractor  bought  broken  stone  from  the  County  delivered  at  the 
road  for  93  cents  per  perch,  wagon  measure.) 

SHEBWOOD   BBIDQE. 

The  bridge  which  was  built  this  year,  1903,  near  Sherwood  Station 
shows  the  progressive  character  of  the  work  that  the  County  Roads 
Engineer  is  inaugurating.  What  is  known  as  the  steel  concrete  form 
of  oonstruction  was  adopted,  which  uses  reinforced  concrete  beams 
isatead  of  simple  steel  or  wooden  beams  as  in  other  forms  of  con- 
struction^  this  is  the  first  example  of  its  kind  in  the  State. 
Steel  rods  are  hl^l^ded  in  the  concrete  beams  to  enable  them  to  with- 
stand heavy  loads ;  bttt  no  steel  surface  is  exposed  to  the  air,  so  that 
tiiere  is  practically  no  cost  for  maintenance  of  a  bridge  of  this  char- 
acter. This  bridge  has  a  clear  span  of  25  feet,  and  has  a  21-foot 
road-way.  The  cost  of  the  bridge  proper,  exclusive  of  abutment  and 
wing  walls,  was  $4S2. 

GBEEN  g^BING  AVENUE. 

This  road  extends  from  the  northerly  side  of  Druid  Hill  Park  to 
West  Branch  bridge  in  Baltimore  county,  a  distance  of  about  3  miles 
jind  is  maintained  by  the  Park  Commission  of  Baltimore  City,  at 
whose  request  estimates  and  specifications  for  its  improvenient  were 
made  by  the  Geological  Survey  in  June,  1902.  It  was  proposed  at 
the  time  to  surface  the  road  with  crushed  stone  for  the  first  two  miles 
and  to  rebuild  entirely  the  last  mile,  using  a  telford  foundation. 
The  total  estimated  cost  of  this  work  was  $12,800,  exclusive  of  grad- 
ing. As  this  was  a  much  larger  alnount  than  the  Park  Board  had 
available  for  the  work,  it  was  impossible  to  carry  out  the  improvement 
on  the  lines  proposed. 
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FABK  HEIGHTS  AVENUE  EXTENSION. 

This  road  has  been  built  from  the  Green  Spring  Valley  to  the  Gar- 
rison road  in  Worthington  Valley,  a  distance  of  about  5  miles,  under 
the  supervision  of  the  CoUnty  Beads  Engineer.  It  is  a  well-made 
earth  road  which  has  been  properly  graded  and  drained.  The  result 
shows  the  advantage  of  engineering  skill,  which  is  of  as  much  im- 
portance on  this  class  of  roads  as  on  more  expensive  forms  of  con- 
struction. 

The  work  was  done  by  contract  at  the  following  prices : 

Earth  excavation  $  0.26  per  cubic  yard. 

Cement  rubble  masonry    5.25  per  cubic  yard. 

I>ry  rubble  masonry 3.50  per  cubic  yard. 

Lumber  in  place  in  bridges 34.00  per  M. 

Vitrified  clay  pipe: 

12-inch    50  per  foot. 

15-inch    75  per  foot. 

18-inch    90  per  foot. 

24-inch    1.25  per  foot. 

Cecil  County. 

In  March,  1902,  a  meeting  of  prominent  citizens  from  all  parts  of 
the  county  was  held  at  Elkton,  to  discuss  road  matters.  It  was  de- 
cided at  this  meeting  to  urge  upon  the  County  Commissioners  the 
appointment  of  a  road  engineer  for  the  county,  who  should  have 
general  supervision  over  all  the  roads  in  the  county,  while  in  each 
district  there  should  be  appointed  a  supervisor  who  should  have 
charge,  under  the  road  engineer,  of  road-work  in  his  particular  dis- 
trict. Although  these  recommendations  have  not  yet  been  acted 
upon,  the  meeting  was  not  without  practical  results,  for  as  a  more  or 
less  direct  outcome  of  it,  the  County  Commissioners  in  1903,  appro- 
priated $11,000  for  permanent  road-work  in  the  county. 


BISING    SUN-FAKMINGTON    EGAD. 


About  $8000  of  this  money  is  to  be  spent  on  the  road  leading  from 
Eising  Sun  to  Farmington,  a  distance  of  little  over  2  miles;  this  is 
one  of  the  main  thoroughfares  in  the  county. 

The  work  is  in  charge  of  the  Sixth  District  Boad  League  which 
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was  organized  for  this  purpose.  At  the  request  of  the  Road  League 
the  Highway  Division  of  the  Maryland  Geological  Survey  made 
plans^  estimates  and  specifications  under  which  the  road  is  to  be 
built.  The  proposed  construction  provides  for  a  macadam  road  12 
feet  wide  with  a  depth  of  6  inches  except  in  some  few  places ;  where 
the  road  has  already  been  macadamized,  about  3  inches  of  IJ  inch 
stone  will  be  used  for  a  top  course;  and  on  the  parts  of  the  road, 
where  the  sub-soil  is  not  so  firm,  8  inches  of  stone  will  be  used. 
Much  attention  has  been  paid  to  the  under  drainage,  which  will  re- 
quire about  1800  feet  of  tile-drain.  These  drains  extend  along  the 
road  on  each  side  of  the  macadam  and  are  placed  about  2^  feet  below 
tJie  level  of  the  center  of  the  road.  There  are  no  heavy  grades  along 
this  stretch  of  road,  so  that  but  little  grading  is  necessary;  in  fact 
the  road  is  so  nearly  level  at  some  points  that  the  draining  of  the 
water  from  the  road  becomes  a  difficult  matter. 

The  contract  for  the  work  was  made  on  September  18,  1903,  and 
awarded  to  E.  Ward  Brown  of  Port  Deposit,  Maryland.  Aa  much 
work  as  possible  will  be  done  this  fall,  but  owing  to  the  delayed  deliv- 
ery of  the  road-roller  no  crushed  stone  could  be  spread  upon  the  road 
until  October  21.  Plate  II,  Fig.  2,  shows  an  improved  section  of  the 
road  near  Eising  Sun. 

The  prices  for  which  the  work  was  let  are  as  follows : 

Earth  excavation  %  0.30  per  cubic  yard. 

Barrow  excavation 0.50  per  cubic  yard. 

Macadam  construction  (resurfacing) 

3  inches  thick 0.30  per  cubic  yard. 

Macadam  construction,  complete,  6 

inches  thick 0.40  per  square  yard. 

Macadam  construction,  complete,  8 

Inches  thick 0,46  per  square  yard. 

Dry  rubble  masonry 2.50  per  cubic  yard. 

Cement  rubble  masonry 3.00  per  cubic  yard. 

Laying    6-inch  pipe 0.15  per  foot. 

Laying  18-inch  pipe 0.20  per  foot. 

Laying  24-inch  pipe 0.20  per  foot. 

Laying  iron  pipe 0.25  per  foot. 

Extra  work cost,  plus  ten  per  cent. 


172 


THIRD    REPORT    ON    THE    HIGHWAYS    OF    MARYLAND 


ET-KTON-BXUE  BALI.   ROAD. 

The  Third  District  Road  League  of  Cecil  county  has  in  charge 
the  improvement  of  the  road  between  Elkton  and  Blue  Ball  for  which 
there  is  an  appropriation  of  about  $3000.  The  league  did  not  take 
up  this  work  until  early  in  October,  1903,  when  an  examination  of 
the  road  was  made  by  the  Highway  Engineer  of  the  Maryland  Geo- 
logical Survey.  This  is  one  of  the  main  roads  in  the  county  and 
the  section  over  which  the  Third  District  Koad  League  has  super- 
vision extends  as  far  as  Pleasant  HiU,  a  distance  of  about  6^  miles. 
The  first  three  miles  of  the  road  is  over  flat  country  where  no  grad- 
ing will  be  required.  But  further  on  the  road  presents  some  heiivr 
grades  and  the  League  was  recommended  not  to  improve  the  surface 
of  this  part  of  the  road  before  the  grades  were  lowered. 

It  is  probable  that  this  work  will  not  be  undertaken  until  next 
spring. 

Garrett  County. 

oakiand-mt.  lake  park  road. 

At  the  request  of  the  Mt.  Lake  Park  Association  an  inspection  of 
the  roads  through  Mt.  Lake  Park  was  made  in  August,  1903,  and  sug- 
gestions were  offered  for  their  improvement.  The  Association  was  ad- 
vised to  macadamize  the  roads  and  to  make  the  lower  course  out  of  the 
nearest  available  local  material,  preferably  the  harder  variety  of 
sandstone,  and  to  surface  this  first  course  of  native  rock,  which  it  was 
proposed  to  make  about  5  inches  thick,  with  a  3-inch  layer  of  lime- 
stone, which  it  would  be  necessary  to  transport  by  rail.  The  road  on 
which  improvement  should  be  first  imdertaken  is  the  direct  road  be- 
tween ilt.  Lake  Park  and  Oakland.  It  was  decided  for  the  present 
that  there  would  not  be  enough  money  at  hand  to  undertake  the  work, 
but  it  was  hoped  that  later  on,  with  the  aid  of  a  county  appropria- 
tion and  the  co-operation  of  the  citizens  of  Oakland,  it  would  be 
possible  to  improve  all  of  this  road,  which  is  the  most  traveled  of  any 
in  Garrett  county.  Plate  X,  Fig.  1,  shows  a  steam-roller  at  work 
finishing  a  portion  of  the  road. 
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Harford  County. 

belair-churchville  road. 

This  road,  which  was  fully  described  in  the  Second  Report  on  the 

Highways  of  Maryland  on  page  141,  was  completed  in  1903.     It 

was  necessary  to  re-let  the  work,  and  a  second  contract  was  made 

with  Hunt  and  Lackie  of  Belair,  at  the  following  prices: 

Earth  excavation $    .40  per  cubi'c  yard. 

Ledge  excavation 90  per  cubic  yard. 

Dry  rubble  masonry 4.00  per  cubic  yard. 

Cement  rubble  masonry  5.00  per  cubic  yard. 

Clay  pipe,    6-inch 30  per  foot. 

Clay  pipe,  12-inch 75  per  foot. 

Clay  pipe,  15-inch 1.00  per  foot. 

Shaping*  road-bed   .075  per  square  yard. 

Loosening   and   shaping   stone   sur- 
face  15  per  square  yard, 

Telford,  8-inch    30  per  square  yard. 

Broken  stone   1.60  per  cubic  yard. 

Extra  work  Cost,  plus  15  per  cent. 

Work  under  this  contract  was  completed  late  in  the  fall  of  1902. 
There  still  remained,  however,  a  few  stretches  on  this  road  which 
it  was  decided  should  be  resurfaced,  and  this  work  was  undertaken 
by  the  County  Commissioners  themselves  in  1903.  The  cost  of 
doing  the  work  by  this  method  cannot  be  ascertained  at  the  present 
writing. 

Last  winter,  which  was  very  severe  upon  all  the  roads,  made  neces- 
sary some  minor  repairs  w^hicli  the  County  Conmiissioners  were  ad- 
vised to  have  attended  to  immediately.  This  was  not  done,  how- 
ever, and  a  number  of  bad  places  were  allowed  to  form.  A  cross- 
drain  which  had  been  placed  according  to  the  engineer's  plans  so  as 
to  carry  the  water  by  the  shortest  route  to  a  natural  water-course  was 
subsequently  changed  by  the  Commissioners,  so  that  at  present  the 
water  follows  along  the  side  of  the  road  for  a  considerable  distance, 
>couring  a  deep  ditch  and  endangering  the  road-bed  itself. 

CIIURCHVILLE-IIAVRE   DE    GRACE   ROAD. 

Detailed  plans  and  estimates  of  the  road  between  Churchville  and 
Havre  de  Grace,  both  by  the  way  of  Aldino  and  Level,  were  made  and 
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completed  in  the  spring  of  1902.  The  total  distance  surveyed  is 
13.2  miles;  the  distance  by  each  route  is  8.6  miles.  It  was  expected 
that  this  work  would  be  undertaken  with  the  funds  available  from 
the  Woolsey  bequest  which  provided  $15,000  for  this  road.  It  was 
estimated  that  not  less  than  $20,000  would  be  required  to  put  the 
worst  portions  of  the  road  in  good  shape,  and  the  preliminary  estim- 
ate of  the  cost  showed  that  the  route  by  the  way  of  Level  would  oosi 
about  $2800  more  than  that  by  the  way  of  Aldino,  This  difference 
in  cost  is  due  chiefly  to  the  greater  amount  of  grading  which  would 
be  necessary  on  the  Level  route.  The  Commissioners  have  heard 
many  petitions  for  both  routes  but  have  not  yet  taken  any  action 
in  the  matter. 

FOEEST  HnX  KOAD. 

It  was  proposed  to  improve  the  road  from  Rockspring  Church 
through  Fallston  to  Grafton  Shops,  a  distance  of  1.8  mile,  and,  at 
the  request  of  the  County  Commissioners,  surveys  and  plans  for  this 
work  were  made  in  November,  1902.  It  was  proposed  to  macadamize 
this  road,  for  which  about  $1500  were  to  be  provided  by  the  Woolsey 
estate.  It  was  found,  however,  that  this  would  be  insufficient  and 
the  County  Commissioners  decided  to  do  nothing  for  the  present. 
The  residents  in  the  vicinity  of  the  road  were  very  anxious  for  the 
work  to  be  undertaken  and  pledged  a  considerable  sum  for  this 
purpose. 

FALLSTON   KOAD. 

Surveys  and  estimates  for  macadamizing  about  2J  miles  of  the 
road  from  Fallston  to  Scarff  P.  O.,  were  made  in  April,  1903.  The 
total  estimated  cost  of  a  macadam  road  12  feet  wide  was  $7832.00. 
Money  for  this  work  was  to  come  in.  part  from  the  Woolsey  estate, 
but  as  only  $1500  were  available  for  this  purpose,  the  County  Com- 
missioners have  deferred  taking  up  the  matter  for  the  present 

HowAED  County. 

The  policy  pursued  by  the  County  Commissioners  in  1900  and 
1901  of  making  special  appropriations  to  grade  steep  hills  has  been 
continued  with  much  success  without  any  increase  in  the  road-levy 
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FiG.  I.-BELAIR-CHURCHVILLE    ROAD,    HARFORD   COUNTY. 
FINISHING   A    MACADAM    ROAD. 


FIG.  2.-CHESTERTOWN-CENTERVILLE    ROAD,    QUEEN    ANNE  S   COUNTY. 
SLAG   ROAD    NEAR   CHESTERTOWN. 
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The  most  marked  improvement  has  been  made  on  the  Old  Freder- 
ick road  between  Hollofield  station  and  the  Marriottsville  road,  a 
distance  of  about  6  miles,  which  included  a  number  of  very  steep 
hills.  The  first  of  these  to  be  graded  was  near  the  Marriottsville 
road  and  was  described  in  the  Second  Highway  Eeport  on  page  146. 
All  of  this  work  in  Howard  county  has  been  sold  at  public  sale, 
the  bidders  underbidding  one  another  as  at  an  auction.  At  first 
this  plan  seemed  satisfactory,  but  it  was  soon  found  that  men  who 
understood  nothing  at  all  about  the  cost  of  doing  a  piece  of  work 
would  attend  the  sales  and,  hearing  the  bid  of  some  reputable  con- 
tractor, would  underbid  him  a  few  dollars  at  a  time,  probably  think- 
ing that  if  this  contractor  was  able  to  do  the  work  for  a  certain  sum 
that  it  surely  could  be  done  for  a  few  dollars  less.  As  a  result  a 
number  of  pieces  of  work  were  undertaken  at  too  low  a  figure  so  that, 
when  the  Conmiissioners  asked  for  bids  for  subsequent  work,  the 
best  men  were  not  on  hand  to  make  the  bids,  and  the  work  was  given 
out,  in  a  number  of  instances,  to  men  who  were  unable  to  carry  on 
the  construction  expeditiously.  WTiile  there  has  been  the  saving  of 
a  few  dollars  to  the  county  treasury,  the  public  has  been  oftentimes 
most  seriously  inconvenienced  by  unnecessary  delays,  and  it  would 
seem  that  much  more  satisfactory  conditions  would  be  secured  if 
sealed  bids  should  be  asked  for  as  is  usual,  even  if  the  work  should 
cost  ten  or  fifteen  per  cent  more  than  at  present. 

HOLLOFIELD    ROAD. 

The  plans  made  in  October,  1901,  for  the  relocation  of  the  Old 
Frederick  road  near  Hollofield,  were  adopted  by  the  County  Com- 
missioners, and  construction  was  begun  in  May,  1902.  The  old  loca- 
tion of  the  road  was  abandoned  in  two  places,  as  this  was  much  the 
chesijyeT  way  to  obtain  low  grades.  The  plans  of  the  new  road 
showed  grades  not  over  6  per  cent,  with  the  exception  of  500  feet 
where  7  per  cent  was  necessary.  The  estimated  amount  of  grading 
was  5126  cubic  yards.  The  work  was  divided  into  two  sections,  the 
first  section,  about  1700  feet  long,  was  awarded  to  Joseph  Mullen, 
of  Ellieott  City,  for  $680,  and  the  second  section  to  William  Davis, 
of  Ellieott  City,  for  $1185.     Owing  to  delays  from  various  causes 
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the  road*  was  not  opened  to  travel  until  1903.  This  section  of  the 
road  near  Hollofield  has  not  yet  had  any  broken  stone  placed  upon  it, 
but  this  will  be  necessary  to  prevent  the  road-bed  from  washing  out. 


OLD   FREDEBICK  BOAD,   BBOWN  S   HILL. 

The  grading  of  the  hill  on  the  Old  Frederick  road  just  east  of 
Brown's  bridge  was  finished  in  1903,  which  removed  the  last  of  the 
steep  grades  on  this  road  between  Hollofield  station  on  the  Patapsco 
river  and  the  Marriottsville  road.  The  two  sections  of  this  work 
near  the  Marriottsville  road  have  been  covered  with  broken  stone 
such  as  was  found  near  at  hand  and  a  reasonably  smooth,  hard  road 
has  been  made  which  will  answer  very  well  as  a  foundation  for  a 
well-constructed  macadam  surface,  which  should  be  laid  at  some 
future  time. 

BIVER    BOAD. 

The  section  of  the  Eiver  road  between  Ilchester  and  Orange  Grove 
was  exceedingly  low  and  in  wet  weather  was  frequently  imder  water. 
The  Patapsco  river,  along  which  the  road  runs,  has  been  forced 
towards  the  road  by  the  new  embankment  made  by  the  railroad  on 
the  opposite  side  of  the  river.  The  County  Commissioners  were 
advised  to  relocate  the  road,  and  plans  and  estimates  were  accord- 
ingly made.  The  estimated  amount  of  grading  was  approximately 
3500  cubic  yards  and  two  4  feet  by  5  feet  stone  culverts  were  also 
necessary.  The  contract  for  the  whole  work  was  awarded  to  William 
Davis,  of  Ellicott  City  for  $900,  who  began  operations  late  in  1902, 
but  owing  to  bad  weather  had  to  leave  the  road  in  a  half-finished 
state.  Xeither  the  old  road  nor  the  new  road  could  be  used  in  the 
spring  and  for  a  considerable  time  no  vehicles  whatever  could  go 
over  the  road.  The  work  on  this  road  was  finally  completed  in  the 
fall  of  1903. 

WASHINGTON  AND  BALTIMOBE  BOAD. 

Plans  and  estimates  were  made  at  the  request  of  the  County  Com- 
missioners for  grading  the  hill  on  the  road  between  Washington  and 
Baltimore  at  a  point  near  Elkridge  in  Howard  county.  The  grades 
were  reduced  from  8  per  cent  to  6  per  cent  and  the  excavation 
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amoimted  approximately  to  1610  cubic  yards.  The  contract  was 
awarded  in  September,  1902,  to  W.  H.  Harding,  of  Ellicott  City, 
for  $238.  This  work  was  not  finished  before  winter  set  in  and  it 
was  necessary  to  leave  the  road  for  some  months  in  an  unfinished 
condition,  during  which  time  it  was  nearly  impassable.  The  work 
\^a8  finished  in  the  spring  of  1903. 


UPPER  SYKESVILLE  ROAD. 

This  road  runs  through  Howard  county  to  Sykesville  and  is  a 
portion  of  the  road  between  Washington  and  Westminster.  Near 
Sykesville  the  descent  from  the  higher  ground  to  the  bridge  across 
the  Patapsco  river  was  made  over  three  long  steep  hills  on  which 
the  grades  in  many  places  were  more  than  12  per  cent.  Plans  were 
made  for  the  County  Commissioners  by  which  the  grades  were  to  be 
reduced  to  6  and  7  per  cent,  and  this  was  accomplished  by  relocating 
over  a  mile  of  the  road  near  Sykesville,  thus  avoiding  the  first  two 
hills.  At  no  point  of  the  relocation  was  it  necessary  to  have  grades 
over  6  per  cent,  while  the  third  hill,  it  was  found,  could  be  reduced 
to  7  per  cent  without  changing  the  present  location  of  the  road.  The 
total  estimated  cost  for  doing  the  work  as  outlined  in  the  plans  was 
considerably  more  than  the  money  available  and  the  Commissioners 
were  advised  to  grade  only  the  third  hill,  leaving  the  question  of  re- 
locating the  road,  so  as  to  avoid  the  first  two  hills,  to  the  future.  But 
the  residents  in  the  neighborhood  who  had  contributed  $500  towards 
the  expense  insisted  that  this  money  together  with  $1000  which  was 
appropriated  by  the  County  Commissioners  should  be  expended  in 
grading  the  first  hill  as  well  as  the  third.  This  plan  was  strongly 
opposed  by  the  Highway  Engineer  who  considered  that  money  spent 
in  grading  the  first  and  second  hills  would  be  thrown  away,  as  it  is 
practically  impossible  to  reduce  these  grades  to  less  than  10  per  cent 
by  any  reasonable  amount  of  excavation.  It  seemed,  therefore,  a 
most  unwise  thing  to  attempt  when  it  was  possible  to  secure  easy 
grades  by  the  relocation  of  the  road  and  at  a  cost  which  would  Ije 
about  one-third  that  required  to  obtain  grades  of  10  per  cent  on  the 
present  road. 
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The  advice  of  the  Highway  Engineer,  however,  was  overruled 
and  it  was  decided  to  do  a  small  amount  of  grading  on  the  first  hill 
as  well  as  to  grade  the  third.  The  estimated  total  amount  of  exca- 
vation on  the  two  hills  was  5835  cubic  yards  and  the  contract  was 
awarded  to  Joseph  Mullen,  of  Ellicott  City,  for  $1500.  The  work 
was  begun  in  July,  1903,  and  at  present  writing  December,  1903,  is 
nearly  finished. 

hood's  mill  road. 

The  road  between  Cooksville  on  the  Frederick  Turnpike  and 
Hood's  Mill  on  the  Baltimore  and  Ohio  railroad,  over  which  there 
is  much  hauling  to  the  railroad,  includes  a  number  of  short  hills  with 
grades  between  8  and  10  per  cent,  but  on  the  greater  portion  of  the 
mad  there  are  no  excessive  grades.  The  surface,  however,  was  in 
extremely  bad  condition;  in  those  parts  of  the  road  where  stone  had 
been  placed,  or  where  the  road  was  over  bed-rock,  it  was  very  rough : 
in  other  parts  the  mud  was  at  times  so  deep  that  for  weeks  together 
heavy  loads  could  not  be  hauled  over  the  road.  The  County  Com- 
missioners appropriated  $2000  towards  improving  the  road  and  the 
farmers  in  the  vicinity  contributed  $1000.  At  the  request  of  the 
County  Commissioners,  plans  and  estimates  for  the  proper  grading 
and  draining  were  made  and,  it  was  advised  that  this  should  be  done 
first  and  that  whatever  money  remained  over  should  be  used  for 
broken  stone.  There  was  great  objection  from  many  of  the  farmers 
to  spending  any  money  in  reducing  the  grades  and,  strange  as  it  may 
seem,  some  went  so  far  as  to  threaten  to  withdraw  their  contributions 
if  this  were  done.  The  Commissioners  insisted,  however,  that  the 
road  must  be  graded  as  sho\vn  on  the  plans  or  that  no  money  whatever 
would  be  appropriated  by  them  towards  improving  it,  and  the  con- 
ditions imposed  by  the  Coimty  Commissioners  were  finally  accepted. 

The  estimated  amoimt  of  excavation  was  3959  cubic  yards  and  the 
contract  for  doing  this  part  of  the  work  was  awarded  to  Albert  Dor- 
sey,  of  Cooksville,  Howard  county,  for  $900.  The  Commissioners 
also  made  a  subsequent  agreement  with  Mr.  Dorsey  to  spread  broken 
stone  upon  the  road.  This  part  of  the  work,  however,  was  not  done 
\mder  plans  furnished  by  the  Engineer.  The  work  on  the  road  was 
begun  in  July,  1903,  and  is  at  present,  December,  1903,  under  way. 


ROCKBURN   BRANCH   ROAD. 

This  is  a  private  road  which  was  built  by  the  residents  in  the  vicin- 
ity to  enable  them  to  avoid  the  steep  grades  on  Lawyer's  Hill  road. 
This  road  is  mentioned  here  as  being  a  particularly  good  exmivplo 
of  a  well-located  road  and  also  as  showing  the  substantial  interest  that 
the  more  progressive  citizens  of  the  county  take  in  the  matter  of 
securing  better  roads.  The  following  data  connected  with  the  worlt 
was  furnished  by  Newhall  and  Company  of  Baltimore,  who  wqtq 
the  engineers  and  contractors  for  the  work.  The  length  of  the  road 
constructed  is  1.52  miles  at  an  average  grade  of  3.17  per  cent.  The 
width  of  road-bed  is  20  feet.  The  total  amount  of  earth  excavation 
was  5629  cubic  yards,  and  of  ledge  excavation  3500  cubic  yards. 
In  addition,  two  wooden  bridges  of  about  20  feet  span  were  erected  j 
a  number  of  tile  drains  were  laid,  150  feet  of  retaining  wall  was 
built  and  1750  feet  of  guard  fence  was  placed.  The  total  cost  was 
$6186.55.  During  the  construction  much  disintegrated  rock  was 
encountered  which,  as  far  as  possible,  was  used  to  surface  the  road 
and,  as  it  is  designed  only  for  light  travel,  principally  during  the 
dry  portions  of  the  year,  this  answers  very  well. 

Montgomery  County, 
dickerson  road. 
The  County  Commissioners  proposed  grading  what  is  known  as 
Big  Hill  on  the  road  between  IHckerson  and  White's  Ferry  aiul  rc- 
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TOBACCO  HOUSE  HILL  ROAD. 

The  County  Commissioners  requested  plans  and  estimates  for 
grading  Tobacco  House  Hill  which  is  on  the  road  leading  easterly  in 
Howard  county  from  Sykesville.  The  grades  on  the  present  hill  are 
as  high  as  12  per  cent,  which  it  was  proposed  to  reduce  as  well  as  to 
straighten  the  road  somewhat.  The  estimate  showed  that  3000  cubic 
vards  of  excavation  would  be  required  to  secure  a  grade  of  G  per 
cent  There  would  also  be  needed  a  stone-arch  culvert  which  it  was 
estimated  would  cost  between  $400  and  $500.  The  Commissionerg 
found,  however,  that  there  would  be  no  money  available  for  the  work 
this  year  and  did  not,  therefore,  undertake  it. 


} 


180  THIBD    REPORT    ON    THE    niGHWAYS    OF    MARYI-AXD 

quested  that  the  Geological  Survey  make  the  plans  and  estimates; 
this  was  done  in  April,  1903.     The  hill  extends  from  tlie  bridge 
at  its  foot  for  about  800  feet,  the  grades  averaging  nearly  14  per 
cent,  the  steepest  portion  being  23  per  cent.     To  reduce  these  grades 
to  9  and  10  per  cent  it  was  estimated  that  about  1300  cubic  yards  of 
excavation  would  be  necessary  and  that  it  would  cost  about  $800. 
If  the  bridge  was  raised  8  feet  and  a  grade  of  7  per  cent  established 
there  would  be  about  2000  cubic  yards  of  ledge  and  about  2300  cubic 
yards  additional  material  to  be  excavated,  which  would  cost,  includ- 
ing the  raising  of  the  bridge,  about  $2000.     The  Commissioners 
were  advised,  owing  to  the  steepness  of  other  hills  on  the  same  road 
not  to  spend  so  much  for  the  present  at  this  one  point;  and  the  9 
and   10   per  cent  grades  were  recommended.     The  plans  were  so 
drawTi  that  the  work  done  to  reduce  the  grades  to  9  and  10  per  ceut 
would  not  be  wasted  if,  at  any  subsequent  time,  the  grades  were  fur- 
ther lowered.     Xo  work  has,  however,  been  done  under  the  plans 
furnished. 

Prince  George's  County. 

Under  the  new  road-law  for  Prince  George's  county,  which  was 
passed  in  1900,  there  has  been  a  greater  opportunity  for  efficient 
results  from  the  road  money  than  had  been  the  case  previously; 
but  the  hopes  of  those  interested  in  having  better  results  obtam®^ 
for  the  money  expended  have  been  only  partially  realized*     *^!)^ 
fault  has  been  due  partly   to  the  law:   and  in   large  mea^yv^ 
its  execution,  which  has  left  much  to  be  desired.     By  this  ljx>^  ^  vi 
Highway  Division  of  the  Geological  Survey  is  required  to  givo    ^^  ^  ^® 
tions  for  carrying  on  work  on  the  roads  leading  from  Washingtoix     *^ 
improvement  of  which,  it  is  provided,  shall  be  paid  for  out    c>:f    ^l 
license  fund,  which  amounts  to  about  $0000  a  year.     This  part  of  the 
road-work,  therefore,  has  come  more  closely  under  the  observ«.tioxiof 
the  Geological  Survey  than  any  other  in  the  cx)unty. 

The  first  two  years'  work  has  already  been  fully  outlined  i^"^  the 
"  Second  Report  on  the  Highways  of  Maryland,''  on  pages  l-4rS-159. 
The  work  done  in  those  two  years  did  not  follow  the  plans  a.«^  ^"^' 
gestions  given  by  the  Geological  Survey,  particularly  in  the  oa*^  of 
the  Washington  and  Baltimore  road,  on  which  there  was  ap|>^**^"  ^ 
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expended  much  more  money  than  the  improvement  would  seein  to 
warrant.  On  the  T  B  road  somewhat  better  results  were  obtained, 
although  some  construction  of  extremely  poor  character  was  ma^lG 
here  also.  The  Koad  Commissioners  decided  in  1901,  against  tlie 
advice  of  the  Highway  Engineer,  to  begin  the  improvement  of  a 
number  of  roads  leading  from  Washington,  thus  dividing  the  amount 
available  into  small  sums,  which  at  best  would  not  be  as  efficient  a 
method  of  expenditure  as  if  all  the  money  had  been  expended  upon 
one  or  two  roads. 

The  work  of  the  Road  Commissioners  with  the  license  fund  in  the 
past  two  years  has  been  as  unsatisfactory  as  in  the  two  years  pre- 
vious. This  work  as  a  whole  has  not  been  pushed  with  vigor. 
In  order  to  avoid  the  trouble  experienced  on  the  Kiggs  road  caused 
by  leaving  the  road  in  a  half-completed  state  through  the  winter, 
the  Road  Commissioners  were  especially  urged  to  begin  their  work 
early  in  the  season.  In  spite  of  this,  much  valuable  time  was  lo.^t 
at  the  beginning  of  each  season,  especially  in  the  case  of  the 
improvements  on  Central  avenue,  which  were  not  begun  until 
October.  At  many  different  times  the  Road  Commissioners  have 
been  advised  to  purchase  a  suitable  road-roller  but  so  far  thi>i  lias 
not  been  done  and  none  of  the  roads  have  been  rolled. 

The  result  of  the  expenditure  of  the  license  fund  for  1902  and 
1903  is  a  continuation  of  the  improvement  to  the  T  B  road,  which 
is  the  best  of  the  work  so  far  done,  the  grading  and  graveling  of  the 
Riggs  road  and  a  small  amount  of  work  on  Central  avenue.  No 
work  has  been  done  on  the  Washington  and  Baltimore  road  during 
these  years  imder  the  plans  of  the  Geological  Survey.  With  the 
exception  of  the  work  on  the  Riggs  road,  which  was  done  by  contract, 
and  on  Central  avenue  no  definite  figures  of  the  cost  of  the  improve- 
ments of  any  of  these  roads  could  be  obtained. 

RIGGS    BOAD. 

In  the  spring  of  1902  the  work  on  the  Riggs  road,  which  had  been 
left  in  a  half  finished  condition  during  the  winter  and  whicli  had 
become  nearly  impassable,  was  resumed.  The  contract  for  com- 
pleting the  grading  was  given  to  E.  E.  McChesney,  of  Hyattsville, 
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Maryland,  and  the  contract  for  graveling  the  road  to  Samuel  Queen, 
of  Tacoma  Park,  Washington,  D.  C.  The  amount  of  grading  waa 
approximately  1350  cubic  yards  and  cost  $325.  The  graveling 
covered  2600  feet  of  road,  15  feet  wide  and  12  inches  deep,  and 
cost  $485. 

WASHINGTON  AND  BALTIMORE  ROAD. 

Surveys  of  this  road  had  been  completed  as  far  as  Paint  Branch 
in  1902,  and  it  was  then  proposed  to  grade  and  gravel  a  portion  of 
the  road,  beginning  at  a  point  near  the  Hyattsville  line  and  extend- 
ing to  Paint  Branch ;  also  to  reduce  the  grade  at  a  point  about  one- 
half  mile  from  Hyattsville  from  8  and  9  per  cent  to  5  per  cent; 
and  to  change  the  grade  on  what  is  known  as  Cat  Tail  Hill  from  7 
and  8  per  cent  to  5  per  cent ;  the  total  amount  of  excavation  would 
be  about  5000  cubic  yards.  The  Commissioners  were  advised  first 
to  grade  the  hills  and  surface  them  with  gravel  and  then  to  proceed 
to  gravel  the  remainder  of  the  road  as  far  as  their  funds  would 
permit. 

T  B  BOAD. 

This  road  was  improved  for  a  distance  of  about  1^  miles  from  the 
District  line  to  a  point  near  Silver  Hill  in  1900  and  1901,  as  de- 
scribed in  the  Second  Report  on  the  Highways  of  Maryland,  on  page 
154.  In  1902  the  plans  for  reducing  the  grades  on  the  north  side 
of  Henson's  branch  were  carried  out.  On  this  slope  it  was  impos- 
sible, even  with  cuts  as  deep  as  9  and  10  feet,  to  get  a  better  grade 
than  8  per  cent,  and  it  was  necessary  to  extend  this  grade  for  a  dist- 
ance of  1300  feet  The  former  grades  were  as  high  as  13  per  cent. 
On  the  south  slope  but  little  change  in  the  grade  was  considered 
necessary.     The  road  was  graveled  for  about  1^  miles. 

The  following  year,  1903,  the  Road  Commissioners  desired  to 
extend  the  improvement  and  to  reduce  the  grades  where  the  road 
crosses  Wilson's  branch^  Plans  and  estimates  were  accordingly 
made  showing  the  grades  on  the  north  slope,  or  Wilson's  hill,  reduced 
from  12  per  cent  to  6  per  cent  which  was  extended  for  a  distance 
of  1200  feet.  It  was  necessary  to  make  somewhat  steeper  grades 
for  a  short  distance  on  the  south  slope,  known  as  Middleton's  hill; 
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where  an  8  per  cent  grade  was  used  for  about  400  feet  and  one  of 
6  per  cent  for  700  feet  which  brought  the  road  to  the  top  of  the  hill. 
All  of  the  grading  has  not  yet  been  completed.  Very  little  work 
has  been  done  on  Middleton's  hill,  and  Wilson's  hill  at  some  points 
has  not  been  cut  to  within  2  or  3  feet  of  the  grade  as  shown  on  the 
plans.  The  deep  cut  made  on  this  hill  is  shown  on  Plate  XI,  Fig.  1. 
Plans  were  also  prepared  for  a  concrete  culvert  with  a  water-way  4 
feet  wide  and  5  feet  high.  This  culvert  was  built  in  a  very  satis- 
factory manner.  The  end  walls  rise  12  feet  above  stream-level 
and  wing-walls  protect  both  ends  of  the  culvert;  a  view  of  the 
culvert  is  shown  on  Plate  XI,  Fig.  2.  The  concrete  was  made 
from  the  gravel  and  sand  found  in  the  immediate  vicinity. 
During  this  year,  1903,  the  whole  of  the  T  B  road  has  been  regrav- 
eled  from  the  District  of  Columbia  line  as  far  as  Wilson's  branch, 
a  distance  of  about  6  miles.  The  regraveling  of  the  sections  of  the 
road,  on  which  work  was  done  in  other  years,  was  made  necessary 
by  the  severe  weather  of  the  past  winter,  which  caused  the  clayey 
gravel,  which  had  previously  been  put  upon  the  road,  to  cut  through 
in  many  places,  so  that  it  was  deemed  advisable  to  resurface  all  of 
the  road  with  a  sandy  gravel.  The  work  done  upon  the  road  in  1902 
and  1903  has  been  under  the  supervision  of  Mr.  Hardy,  one  of  the 
Board  of  Eoad  Commissioners,  who  carried  on  the  work  by  day 
labor. 


CENTRAL    AVENUE. 


Surveys  and  plans  for  the  improvement  of  this  road,  beginning 
at  the  District  of  Columbia,  were  made  in  1901.  Nothing,  how- 
ever, was  done  until  the  present  year,  when  the  Road  Commissioners 
decided  to  expend  a  portion  of  the  license  fund  in  grading  and  grav- 
eling this  road.  Although  everything  was  in  readiness  to  take  up 
the  work  early  in  the  season  it  w^as  not  begun  until  October.  In 
order  to  grade  properly  the  hill  near  the  District  of  Columbia  it 
was  necessary  to  extend  the  embankment  over  the  line  into  the  Dis- 
trict, for  which  the  consent  of  the  District  Commissioners  was  ob- 
tained. The  grading  and  graveling  of  this  hill  was  the  only  work 
done  on  Central  avenue.     The  grades  here  have  been  reduced  from 
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7  and  8  per  cent  to  4  per  cent.  The  cost,  reported  by  the  Road 
Commissioners,  was  $588.10  which  includes  graveling  about  1000 
feet  of  road  which  amounted  to  about  1214  cubic  yards. 

The  work  on  this  hill  led  the  Commissioners  of  the  District  of 
Columbia  to  improve  the  continuation  of  the  road  within  the  Dis- 
trict, so  that  now  there  is  a  continuous  stretch  of  good  road  from 
the  county  into  the  City  of  Washington. 

CHESAPEAKE  JUNCTION  ROAD. 

The  Road  Commissioners  requested  plans  and  estimates  for  a  new 
road,  which  it  was  proposed  to  open  near  Chesapeake  Junction, 
between  what  is  known  as  the  Chapel  road  and  the  Hill  road,  a 
distance  of  about  1.2  miles.  Altliough  some  work  has  been  done, 
the  plans  furnished  by  the  Geological  Survey  have  not  been  followed. 

QuEFN  Anne's  CorNTV. 

CENTEUVII.LE-CHESTKRTOWN    ROAD. 

The  County  Commissioners  of  Queen  Anne's  county  decided  in 
the  spring  of  1902,  to  build  a  short  section  of  sample  road,  for  which 
purpose  they  set  aside  $500  to  pay  for  the  material.  The  road 
selected  is  that  connecting  Ccnterville  and  Chestertown  and  the 
section  of  the  road  improved  is  about  one  mile  from  Chester  River 
bridge.  The  people  in  the  vicinity,  both  in  Kent  county  and  in 
Queen  Anne's  county,  took  a  very  active  interest  in  the  work  and 
agreed  to  furnish  all  the  lalx>r  needed.  A  committee  with  Mr.  W. 
Irving  Walker  of  Queen  Anne's  county  as  chairman  was  organized 
and  took  complete  charge  of  the  work.  At  the  request  of  this  com- 
mittee, forwarded  through  the  County  Commissioners,  plans  and 
estimates  for  the  work  were  drawTi  up  by  the  Geological  Sur\^ey. 

The  section  of  the  road  which  was  selected  for  improvement  is 
over  a  heavy  clay  soil  and  is  nearly  level  so  that  water  stood  in  the 
ditches  at  the  sides  of  the  road.  This  part  of  the  road  was  notorious 
for  its  bad  condition,  the  mud  being  often  so  deep  in  the  winter  and 
spring  that  it  was  impassable.      Immediately  adjoining  this  section 
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of  the  road  is  a  stretch  of  very  sandy  soil  which  becomes  very  soft 
in  dry  weather,  making  it  practically  impossible  to  drive  faster  than 
a  walk.  In  wet  weather  this  part  of  the  road  was  much  better  than 
in  the  dry  season,  but  at  every  season  some  portion  of  it  was  bad. 

Xo  other  material  had  been  used  on  this  road  except  oyster  shells 
which  wore  out  rapidly  and  made  a  very  dusty  road  in  dry  weather. 
The  committee  was  advised  to  surface  the  road  with  slag  from  Spar- 
rows Point  which  it  was  believed  could  be  obtained  at  a  lower  cost 
than  any  other  material.  This  was  accordingly  done  and- about 
500  tons  were  loaded  on  a  barge  at  Sparrows  Point  and  brought  to 
Chesterto\vn.  It  was  then  hauled  from  the  wharf  to  the  road,  a  dis- 
tance of  about  a  mile  and  a  half.  It  was  decided  to  put  the  slag 
over  the  clay  portion  of  the  road. 

Actual  work  was  begun  on  the  29th  of  July,  1902,  and  was  fin- 
ished August  9.  The  work  was  done  under  the  immediate  direc- 
tion of  the  Geological  Survey  and  was  carried  on  as  follows :  First, 
the  road  was  shaped  with  a  road-machine  which  also  formed  the 
shoulders  at  the  sides.  The  road-bed  was  then  rolled  and  slag  spread 
for  a  depth  of  10  inches  at  the  center,  decreasing  to  7  inches  at  the 
sides,  measured  loose.  Eleven  hundred  feet  of  road  was  covered  with 
slag  for  a  width  of  15  feet,  requiring  458  tons  of  slag,  and  about  45 
tons  of  finer  material  was  used  as  a  binder.  The  slag  was  well 
watered  and  rolled.  The  roller  used  for  the  work  was  a  3^-ton  horse- 
roller  which  was  loaned  by  the  Good  Roads  Machinery  Company  of 
Kennetts  Square,  Pennsylvania,  at  the  request  of  Mr.  Eldridge,  As- 
sistant Director  of  the  Office  of  Road  Inquiries,  Washington,  D.  C. 
A  heavier  roller  would  have  been  much  better  for  the  work,  although 
good  results  were  obtained  with  the  light  roller  owing  to  the  readi- 
ness with  which  slag  compacts.  Plate  X,  Fig.  2  shows  the  finished 
slag  road. 

^Vfter  more  than  a  year's  wear  the  road  is  proving  entirely  satis- 
factory and  is  much  less  worn  than  a  shell  road  would  have  beeu 
under  similar  circumstances.  As  is  the  case  with  most  country 
roads,  the  travel  here  follows  in  a  single  track,  which  must  inevitably 
produce  ruts,  no  matter  how  hard  the  road-surface  may  be.  Last 
winter,  which  was  unusually  severe  upon  the  roads,  did  not  develop 
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any  sign  of  weakness  in  the  slag  road  and  it  is  reported  that  this  is  the 
only  piece  of  road  between  Centerville  and  Chestertown  over  which  it 
was  possible  to  go  at  a  trot  during  the  winter.  Owing  to  the  extra- 
ordinary difficulty  encountered  in  getting  the  slag,  its  cost  was  more 
than  twice  what  it  ordinarily  would  be.  Estimating  the  cost  of  the 
slag  on  board  a  barge  at  Sparrows  Point  at  41  cents  a  ton,  which  is 
the  price  that  has  since  been  quoted  by  the  Steel  Company,  the 
cost  of  a  slag  road,  all  other  items  being  based  on  the  actual  cosi 
of  this  sample  road,  is  as  follows : 

Estimated  Cost  of  a  Slag  Road. 

Based  on  actual  cost  of  sample  road  built  in  Queen  Anne's  county  in 

August,  1902. 
Items.  Cost  per  ton. 

Slag",  on  board  barge  at  Sparrows  Point $0.41 

Freight,  100  miles  by  barge 0.54 

Unloading  barge    0.12 

Hauling,  aTcrage  distance  Ij^  miles 0.27 

Spreading    0.07 

Rolling  and  watering 0.02 

Total  cost  of  slag  in  place  on  road $1.43 

COST  FEB  MILB:  15  FEET  WIDE. 

Slag,  2400  tons  at  $1.43   $3432.00 

Shaping  road-bed,  8800  sq.  yds.,  at  54c 44.00 

Total  cost  per  mile  15  feet  wide $3476.00 

Total  cost  per  mile  12  feet  wide $2800.00 

St.  Maby's  County, 
leonabdtown  square. 
The  Town  Commissioners  had  under  consideration  the  improve- 
ment of  the  square  at  Leonardtown  and  asked  the  assistance  of  the 
Geological  Survey  in  this  matter.  The  Highway  Engineer  in  July, 
1903,  met  the  Town  Commissioners  at  Leonardtown  and  made  recom- 
mendations for  draining  and  grading  the  square.  These  recommen- 
dations were  carried  out  by  the  commissioners  as  far  as  the  money 
at  their  disposal  would  permit.  About  $300  was  expended  in  the 
construction  of  gutters,  in  laying  one  hundred  feet  of  18-inch  drain- 
pipe and  in  grading  and  shaping  the  street. 
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LABORATOEY  WORK. 

The  laboratory  work  during  the  past  two  years  has  been  confined 
to  the  study  of  the  classes  of  materials  mentioned  in  the  Second  Re- 
port, including  various  kinds  of  rocks,  cements,  bricks  and  other 
paving  materials.  Some  new  methods  have  been  developed  and  so 
far  as  the  limited  time  would  permit,  special  investigations,  which 
gave  promise  of  valuable  results,  have  been  made. 

The  work  already  done  in  the  State  Geological  Survey's  labor- 
atory would,  it  is  thought,  justify  the  extension  of  this  branch  of 
its  work  along  broader  lines  looking  to  the  establishment  of  a  State 
laboratory  where  all  classes  of  materials  of  construction  could  be 
tested,  and  standards  established  and  compared.  A  laboratory  of 
this  character  would  be  of  great  practical  value  to  the  cities  and  towns 
in  all  parts  of  the  State.  Specifications  for  paving  and  building  ma- 
terials could  be  more  definitely  drawn,  as  the  means  would  be  at  hand 
for  making  the  tests  necessary  to  determine  if  any  particular  lot 
of  material  satisfied  the  conditions  imposed. 

Such  a  laboratory  should  be  available  to  all  public  ofiicials  for 
public  work  without  charge,  whereas  tests  for  private  persons  should 
also  be  permitted  on  payment  of  a  nominal  fee,  which  would  prevent 
requests  from  the  merely  curious.  This  plan  has  been  followed  in 
the  work  so  far  done  in  the  State  Geological  Survey's  laboratory 
and  the  number  of  requests  for  tests  that  have  been  received  gives 
evidence  of  the  demand  that  exists  of  this  character  and  fully  war- 
rants its  continuance  and  expansion. 

Tests  of  Macadam  Materials. 

A  number  of  tests  of  the  materials  used  for  macadamizing  the 
roads  built  under  the  direction  of  the  Geological  Survey,  and  also 
those  built  by  the  Roads  Engineer  of  Baltimore  county  have  been 
made.  The  large  number  of  tests  which  had  already  been  made 
have  proved  of  great  value  for  comparison  with  new  materials.  A 
full  description  of  the  methods  used  and  the  results  obtained  from 
tests  from  nearly  every  variety  of  rock  in  the  State  is  found  on  pages 
315-327  of  the  First  Report  on  the  Highways  of  Maryland,  and 
on  pages  123-127  of  the  Second  Report  on  the  Highways  of  Mary- 
land. 
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TABLE  SHOWING  WEAR  FOR  EACH  BRICK  IN  RATTLER  TESTS. 
(Bricks  of  the  same  make  have  like  letters  after  the  test  nnmber.) 


h 

4 


168 
169 
170 
171 
172 
178 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
191 
192 
198 
194 
195 
196 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 


Peroenta^e  lost  by  each  brick  io  a  test. 


No.l 


A 
A 

A  I  19 


17 
15 


No.  2 


19 
15 
22 
17 
18 
17 
14 
18 
IS 
14 
30 
20 
18 
17 
18 
18 
24 
21 
23 
28 
24 
84 
22 
14 
51 
88 
27 
19 
14 
17 
14 
19 
16 
15 
17 
18 
19 
18 
28 


I    I    '        I    I 
No.8  No.4  No.5  No.6  No.7  No.s'No.O 


22 

28 

17 

21 

22 

24 

20   22 
18  !  22 

17   17  I 
14   15 
14   16  I 
14  '  14  ' 


16 

82  . 

20 

21 

19 

21 


18  18 
27  I  27 
24   24 


25 
28 
26 
40 
23 


17  '  21 


53 
89 
81 


54 
44 
81 


19  I  21 
16  16 
19  I  28 
14 
19 
17 


16 

20  I 
18 


16 

16 

18 

18  . 

14 

15 

21 

22 

22 

22 

28 

24 

28  28 
28  I  26 
24  ,  24 
22  I  28 
22  ;  23 
18  I  18 

15  I  16 

16  '  16 
16   17 


16 
82 

21 
21 


17 
88 
21 
21 


lU   21 

21 

19 

27 

25 

27 

25 

26 

40 

24 

21 

54 

45 

32 

22 

16 

24 

16 

20 

19 

16 

22 

18 

22 

23 

24 


23 
80 
25 
29 
24 


17 
16 
18 


88 
24 
22 


19  I  19 


22 

22 

19 

22 

28 

86 

26 

29 

28 

28 

27 

27 

27 

29 

42 

60 

24 

28 

22 

29 

55 

57 

45 

45 

88 

85 

22 

25 

17 

17 

25 

80 

17 

21 

23 

28 

19 

20 

16 

17 

22 

22 

20 

20 

24 

24 

24 

25 

25 

25 

17  I  19 


89 
24 
22 
23 
28 
22 
89 
29 
29 
28 
82 
62 
80 
30 
57 
46 
37 
32 
19 
31 
25 
24 
20 
18 
23 
20 
26 
26 
80 


82 
34 
29 
80 
20 
2:5 
22 
19 
20 
58 
26 
25 
24 
28 
27 
89 
84 
81 
84 
88 
71 
81 
48 
57 
55 
60 
39 
20 
81 
26 
84 
20 
18 
24 
20 
27 
28 
81 


SO 
40 
88 
80 
80 


50 
89 
87 
84 
40 

38 


42 
58 
86 


86 
84 


%* 

, 

o 

1 

S*i 

>> 

< 

s 

28.8 

Old  cast  iron. 

24.8 

CI 

25.9 

ti 

24.1 

(4 

22.7 

11 

17.8 

It 

16.0 

It 

15.8 

II 

15.6 

II 

16.0 

li 

85.8 

It 

21.7 

Steel 

20.5 

20.8 

20.9 

19.9 

81.9 

27.1 

27.2 

26.7 

28.8 

42.0 

25.9 

New 

cast  iron. 

28.2 

It 

54.0 

II 

48.4 

It 

85.0 

It 

26.0 

II 

16.4 

11 

26,9 

tl 

18.1 

11 

28.1 

it 

18.4 

ti 

16.2 

II 

20.8 

ii 

15.8 

tl 

22.0 

Steel 

24.2 

25.8 

Paving  Brick  Tests. 

A  full  description  of  the  details  of  the  tests  made  on  paving  brick 
is  to  be  found  in  the  Second  Report  on  the  Highways  of  Maryland, 
pages  110-120.  A  table  of  the  results  of  the  tests  made  at  this 
laboratory  up  to  1902  is  given  in  the  same  report  on  pages  118-120. 
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BATTLES  TESTS. 

The  results  of  a  number  of  rattler  tests  made  in  1902  ani  1903 
are  given  in  the  following  tables.  Nearly  all  of  these  tests  were 
made  at  the  request  of  the  City  Engineer  of  Baltimore.  In  a  num- 
ber of  instances  each  brick  was  marked  and  weighed  before  and 
after  the  rattler  test.  This  method  of  conducting  the  tests  has 
proved  more  satisfactory  as  it  shows  the  difference  in  imiformity 
between  different  lots  of  bricks  and  thus  makes  it  possible  to  draw 
specifications  so  as  to  secure  a  more  uniform  product. 


BATTLES    TESTS    WITH    CAST    IBON    AND    STEEL    SHOT. 

There  has  been  made  in  the  past  two  years,  in  addition  to  the 
regular  tests,  a  series  of  tests  to  determine  the  difference  between 
the  results  of  rattler  tests  made  with  steel  shot  and  with  cast  iron 
shot  Two  varieties  of  brick,  of  which  there  were  a  considerable 
number  at  the  laboratory,  were  selected.  The  samples  of  each 
variety  consisted  of  bricks  which  had  gradually  accumulated  from 
time  to  time  as  different  shipments  were  received.  The  bricks  se- 
lected represent  one  of  the  hardest  varieties  and  one  that  is  mod- 
erately soft  Fifteen  tests  were  made  of  each.  Five  tests  of  each 
variety  were  made  with  an  old  charge  of  cast  iron  shot  which  was 
not  changed  during  these  tests,  so  that  at  the  end  of  the  ten  tests  the 
shot  had  worn  nearly  roimd.  The  total  weight  of  this  old  shot 
when  removed  was  245  pounds,  the  weight  at  the  beginning  was 
about  270  pounds.  Five  tests  were  then  made  of  each  variety  of 
brick  with  a  charge  of  new  steel  shot  weighing  300  pounds.  A 
third  set  of  five  tests  were  made  on  each  of  the  two  kinds,  of  brick 
with  an  entirely  new  charge  of  cast  iron  shot,  the  weight  of  this 
charge  being  300  pounds.  The  results  are  given  in  the  following 
table: 

PERCENT  LOST  IN  RATTLES  TESTS  WITH 


Soft  Brick, 
(all  of  the  same  make.) 


Old  Cast 
Iron  Shot. 

28.8 

24.8 

25.9 

24.1 

22.7 


Average 24.2 


New  Cast 
Iron  Shot. 

25.9 

26.0 

26.9 

23.1 

20.8 

24.5 


Chilled 
Steel  Shot. 

31.9 

27.1 

27.2 

26.7 

28.8 

28.8 
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PERCENT  LOST  IN  RATTLER  TESTS  WITH 


Old  Cast 
Iron  Shot. 

New  Cast 
Iron  Shot. 

Chilled 
Steel  Shot 

'  17.8 

28.2 

21.7 

d  Brick, 

)  same  make.)  1 

16.0 

16.4 

20.5 

15.8 
15.« 

18.1 
16.2 

20.8 
20.9 

16.0 

15.8 

19.9 

ATerage 

..16.2 

17.9 

20.7 

Each  brick  was  marked  and  weighed  before  and  after  the  test 
The  number  of  bricks  in  each  test  of  the  soft  variety  was  ten,  and  of 
the  hard  variety  was  nine.  Thus  there  were  fifty  specimens  of 
soft  brick  and  forty-five  specimens  of  the  hard  brick  tested  with 
each  of  the  three  kinds  of  shot  The  individual  losses  of  the  soft 
bricks  tested  with  each  kind  of  shot  were  collected  together  and 
arranged  in  order  from  the  smallest  to  the  largest  The  same  was 
done  for  the  hard  bricks.  The  result  is  shown  graphically  in  the 
accompanying  diagrams.  Fig.  15  shows  the  result  for  the  hard 
brick  and  Fig.  16  for  the  softer  brick.  Each  circle  represents  the 
loss  of  one  brick.  No  conclusion  as  to  relative  uniformity  of  hard 
and  soft  bricks  in  general  can  be  drawn  from  a  comparison  of  these 
two  tables ;  as  each  one  gives  the  results  for  one  make  of  brick  only. 
But  the  relative  effects  of  the  different  kinds  of  shot  are  brou^t 
out  clearly.  It  will  be  noticed  that  each  make  of  brick  contains 
bricks  of  different  degrees  of  hardness,  but  that  the  majority  keep 
fairly  near  the  average.  In  drawing  conclusions  as  to  the  effect 
which  the  character  of  the  shot  has  upon  the  results  of  the  tests,  the 
extremely  hard  or  soft  bricks,  which  are  evidently  quite  different 
from  the  usual  run,  can  be  disregarded.  It  is  evident  in  the  present 
instance  that  there  are  a  few  soft  brick  which  exercise  an  imdue 
influence  upon  the  average  results  as  at  first  tabulated.  The  most 
important  conclusions  to  be  drawn  from  these  tests  are  that  the 
shape  of  the  shot  has  small  influence  on  the  result,  and  that  the 
difference  in  the  results  obtained  with  chilled  steel  and  with  cast 
iron  shot  is  about  4  per  cent.,  and  is  not  dependent  on  the  hardness 
of  the  brick. 
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Cement  Tests, 
tests  of  concrete  bars. 
These  tests  were  made  at  the  request  of  the  City  Engineer  of 
Baltimore,  who  desired  some  data  showing  the  comparative  strength 
of  concretes  made  with  different  cements  and  in  different  ways. 
The  concrete  bars  were  made  by  the  City  Engineer's  Department, 
and  were  kept  in  the  moulds  for  24  hours,  in  water  6  days  and  were 
then  exposed  to  the  air  until  tested.  The  tests  were  made  by  break- 
ing the  bars  midway  between  two  supports.  The  first  lot  of  bars 
tested  were  about  5  feet  long,  by  4  inches  wide,  by  4  inches  deep. 
These  bars  were  broken  at  three  places ;  first  at  the  centre  and  then 
each  half  was  in  turn  broken  at  its  centre.  The  position  of  the 
breaks  is  indicated  as  "  end  "  or  "  centre  "  breaks  in  the  adjoining 
table.  The  modulus  of  rupture  was  computed  from  the  ordinary 
beam  formula.  The  bars  in  the  second  series  of  tests  were  about 
30  inches  long,  by  6  inches  wide,  by  6  inches  deep.  The  first  lot 
was  made  of  concrete  mixed  with  1  part  cement,  3  parts  sand,  and 
6  parts  broken  stone,  while  the  second  lot  was  composed  of  concrete 
made  1  part  cement,  3  parts  sand,  and  7  parts  broken  stone.  The 
results  have  been  tabulated  as  follows : 

RESULTS  OF  TESTS  OF  4  INCH  X  4-INCH  CONCRETE  BARS. 
CONCRETE  MIXED  1  PART  CEMENT,  3  PARTS  SAND,  AND  6  PARTS  STONE. 


Date. 

5„- 

II 

32 
32 
22.5 
223 
223 
223 
223 
223 
223 
223 
223 
223 
224 
234 
224 
207 
207 
207 

Position  of 
breaks. 

Total  load 
in  lbs. 

Distance 
between 
supports. 

^5 

Specimen  marked. 

1 
Made      [ 
190B!. 

Tested 
1908. 

Atlas  No.  1 

Apr.  28  ^ 

44 

Apr.  30 

44 

44 

44 

44 

May  16 

June  5 

44 

Dec.  9 

44 
44 

Dec.  10 

44 

Dec.  9 

center 

end 

end 

center 

end 

end 

center 

end 

end 

center 

end 

end 

center 

end 

end 

center 

end 

end 

38.5 
396 
396 
650 
678 
576 
y 

774 
779 
440 
330 
484 
462 
431 
440 

550 
779 

SO/^' 
30/^ 
28^^^ 
30^^ 
30/^ 
30^^^ 

80^' 
30'^ 
24^^^ 
30'^ 
30^" 

ao^'' 

30/^ 
24^f 

406 

^l            ti                           

397 
369 

Atlas  No.  2 

387 

490 

»t             n 

416 

Atlas  No.  3 

V 

542 

44                    ((           

573 

403 

:^3 

ii                            44           

336 

Pftrao"on  No.  2 

386 

44                            44           

870 

383 

Paragon  No.  3 

44                           4»          . 

44                            44            

505 
500 
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RESULTS  OF  TESTS  OF  fr-INCH  X  6-INCH  CONCRETE  BARS. 
CONCRETE  MIXED  1  PART  CEMENT,  3  PARTS  SAND,  AND  7  PARTS  STONE, 


Specimen  marked. 


Atlas  No.  1 . . . 
Atlas  No.  8... 
Atlas  No.  3 . . . 
Paragon  No.  4 
Paragon  No.  5 
Paragon  No.  6 


Da 

te. 

Tested 

h 

III 

Made 

1902. 

1902. 

§5 

gZ« 

Oct.  15 

Dec.  10 

56 

3300 

24'^ 

.i     17 

"     10 

54 

2376 

24^^^ 

"     23 

»*     10 

48 

880 

24'^ 

a      27 

«*     12 

46 

1342 

24// 

♦*     29 

«i     12 

44 

1588 

24'/ 

Nov.     1 

a      12 

39 

1650 

24// 

3  S  c 


•§ 


532 
371 

(flaw.) 
272 
248 
267 


TENSILE  STRENGTH  OF  CEMENT. 

A  new  method  and  a  new  apparatus  were  devised  by  the  writer 
to  eliminate  all  variations  in  the  results  of  tensile  tests  on  cements 
due  to  the  unknown  variable  stresses  sustained  by  the  test  specimen 
in  the  present  method  of  making  tensile  strength  tests  of  cement. 
The  apparatus  consists,  as  a  glance  at  Plate  XII,  Figs.  1  and  2  will 
show,  of  three  parts ;  a  cylinder.  A,  with  a  movable  piston  and  filled 
with  water  or  some  other  liquid;  a  cylinder,  B,  with  elastic  sides 
which  is  connected  with  the  cylinder  carrying  the  piston,  and  a 
pressure  gauge  connected  with  the  other  two  cylinders.  The  piston 
which  moves  in  the  cylinder,  A,  is  attached  to  a  threaded  rod  word- 
ing through  a  nut  at  the  top  of  the  cylinder  thus  the  motion  of  the 
piston  can  be  regulated  to  a  nicety.  When  the  piston  descends  the 
pressure  thus  developed  within  the  apparatus  is  registered  by  the 
gauge.  The  pressure  forces  the  water  into  the  middle  cylinder 
tending  to  swell  the  elastic  portion  of  'it,  at  B,  which  consists  of  an 
india  rubber  tube. 

For  testing  cement,  circular  cylindrical  rings  are  made.  One  of 
the  rings,  which  can  be  seen  in  position  in  Plate  XII,  Fig.  1,  is 
put  over  the  centre  cylinder,  after  which  a  bell-shaped  cap,  D,  is 
placed  upon  the  test  ring  and  is  held  in  place  by  a  nut,  E,  which  is 
screwed  lightly  against  the  cap.  If  this  nut  were  not  used  the 
rubber  tube  in  expanding  would  tend  to  raise  the  cap  and  the  rubber 
would  be  forced  bet^veen  the  cap  and  the  cement  ring  which  would 
result  in  bursting  the  rubber  tube.     The   piston   is  then  screwed 
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down  by  means  of  a  handle,  F.  This  causes  the  rubber  tube  to 
swell  pressing  it  against  the  inner  side  of  the  cement  ring.  A  uni- 
form pressure  is  thus  secured  over  the  entire  inner  surface  of  the 
ring  and,  up  to  the  moment  of  rupture,  every  section  of  the  ring  is 
under  exactly  the  same  tensile  stress,  assuming  that  the  walls  of  the 
ring  are  everywhere  of  equal  thickness.  It  is  also  evident  that  all 
rings  of  the  same  size  are  subjected  to  exactly  the  same  conditions 
so  far  as  the  application  of  the  pressure  is  concerned,  and  the  differ- 
ence in  the  pressures  at  which  different  rings  are  ruptured  must 
be  occasioned  by  a  corresponding  difference  in  the  strength  of  the 
rings.  In  other  words  the  apparatus  treats  all  specimens  exactly 
alike,  not  subjecting  one  to  different  stresses  from  another,  as  is  the 
case  with  the  usual  method  of  making  tensile  tests  of  cement.  It 
is  also  practically  impossible  for  any  shock  to  be  given  to  the  speci- 
men while  under  stress  because  the  air  which  is  inclosed  within  the 
apparatus,  acting  as  a  cushion,  prevents  any  sudden  changes  of  pres- 
sure. 

Inasmuch  as  it  is  known  from  the  theory  of  hydraulic  pressure 
that  the  heights  of  the  test  rings  under  the  above  conditions  have  no 
bearing  on  the  pressure  registered  by  the  gauge,  it  is  therefore  not 
necessary  that  all  the  rings  tested  be  of  the  same  height.  The  chief 
care  to  be  taken  in  this  particular  is  to  have  each  ring  of  the  same 
height  throughout.  It  is  also  known  that  the  average  strain  per 
square  inch  which  a  section  of  the  ring  sustains  has  the  same  ratio 
to  the  pressure  registered  by  the  gauge  that  the  inside  radius  of  the 
ring  has  to  its  thickness.  WJiile  the  average  tensile  strength  thus 
obtained  for  a  section  of  a  ring  under  internal  pressure  is  not  the 
maximum  tensile  strength  developed  in  the  ring,  at  the  same  time 
true  comparative  values  of  the  strength  of  the  materials  of  different 
rings  of  like  dimensions  can  be  deduced.  However,  the  greater  the 
ratio  between  the  inside  radius  and  the  thickness  of  the  cement  rings 
the  more  nearly  will  it  be  possible  to  show  the  maximum  tensile 
strength  of  the  cement.  If  it  were  practical  to  make  extremely 
thin  rings  an  exceedingly  close  approximation  to  the  maximum 
tensile  strength  of  the  rings  could  be  determined,  but  the  same  re- 
sults can  be  obtained  in  a  somewhat  different  way.     After  having 
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made  a  comparatively  thick  ring,  one  thick  enough  to  give  the  re- 
quisite strength  to  withstand  ordinary  handling,  saw  cuts  are  made 
in  opposite  sides  of  the  ring  parallel  to  its  axis.  The  ring  should 
be  sawed  through  from  the  outside  until  the  section  remaining  uncut 
is  relatively  small  compared  to  the  inside  radius  of  the  ring.  In 
this  way  it  is  possible  to  test  an  extremely  thin  ring  and  it  may  be 
that  the  results  of  future  experiments  will  show  that  this  is  the  best 
method  to  follow. 

It  is  possible,  knowing  the  relation  that  exists  between  the  pres- 
sure per  square  inch,  as  registered  by  the  gauge,  the  tensile  strength 
per  square  inch  developed  by  the  ring,  and  the  dimensions  of  the 
ring,  to  so  proportion  the  rings  that  the  tensile  strength  developed 
^•ill  be  some  convenient  multiple  of  the  gauge  reading.  For  ex- 
ample, with  a  ring  having  an  inside  radius  of  one  inch  and  walls 
one-half  inch  thick,  the  average  pressure  per  square  inch  sustained 
by  a  single  section  of  this  ring  would  be  twice  the  pressure  shown 
by  the  gauge. 

So  far  experiments  have  been  carried  on  with  rings  made  in  two 
ways,  cutting  them  with  a  diamond  drill  from  a  solid  slab  of  cement 
mortar  which  has  set  the  proper  time,  and  by  moulding  in  moulds. 
Both  methods  were  successful  with  neat  cement,  but  mortars  com- 
posed of  sand  and  cement  could  not  be  as  successfully  drilled  with 
the  style  of  drills  at  hand.  Another  feature  noticed  in  connection 
with  drilling  cement  rings  was  the  lack  of  uniformity  in  the  size  of 
the  rings  so  that  it  was  necessary  to  measure  each  section  in  order 
to  determine  the  results.  No  such  difficulty  however,  has  been  expe- 
rienced in  moulding  rings.  In  order  to  have  them  fit  in  the  testing 
machine  it  will  occasionally  be  necessary  to  grind  the  end  of  a  ring 
so  that  it  will  present  a  flat  surface.  It  is  very  easy  to  do  this  and 
the  amount  of  grinding  required  seldom  takes  over  one  or  two 
minutes.  This  precaution  is  necessary  to  prevent  the  rubber  tube 
from  blowing  out  between  the  test  specimen  and  the  brass  caps  which 
inclose  it. 

A  form  of  mould  that  has  been  successfully  used  for  making  the 
cement  rings  is  shown  in  Fig.  17.  The  moulds  are  made  of  brass 
and  may  be  either  single  or  in  gangs  for  as  many  as  five  briquettes. 
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Moulds  for  a  larger  number  are  unwieldly  and  are  difficult  to  make 
with  satisfactory  joints.  The  moulds  consist  of  a  base,  C,  on  which 
a  top  piece,  A,  in  two  sections,  forming  the  outside  of  the  cement 
rings,  is  fastened  at  each  comer  by  means  of  small  bolts,  one  of  which 
is  shown  in  the  diagram  by  dotted  lines.  Holes  are  bored  in  the 
base,  in  which  are  placed  the  centre  cores,  B,  which  rest  by  a  shoul- 
der on  the  top  of  the  base.     These  cores  are  provided  with  two  small 


Kio.  17. — Sketch  showing  plan,  half  section  and  half  elcTation   of  mould  for 
making  cement  rings  used  to  determine  the  tensile  strength  of  cements. 

holes  on  the  under  side  in  which  a  spanner  wrench  may  be  inserted 
so  as  to  turn  the  cores  when  removing  them.  The  cores  are  tapered 
about  four  thousandths  of  an  inch.  If  comparatively  dry  mixtures 
are  used  the  cores  may  be  removed  immediately  after  the  cement 
ring  is  made.  If  the  mixtures  are  too  moist  to  allow  this  the  cores 
may  be  turned  around  a  number  of  times,  so  as  to  prevent  the  cement 
from  clinging  and  then  left  until  the  cement  has  set.     To  remove 
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VOLUME  V,  PLATE  XII. 


Fig.  l.-MACHINE   WITH   CEMENT   RING   IN    POSITION    READY   FOR   A   TEST. 


FIC.    2.  — MACHINE   AFTER   A   TEST   WITH   THE   TOP   CAP   REMOVED,    SHOWING   THE    BROKEN 
CEMENT   RING   AND   DISTENDED    RUBBER   CYLINDER   OR   TUBE. 


HYDRAULIC    CEMENT   TESTING    MACHINE. 
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the  rings  from  the  mould,  the  cores  having  been  taken  out,  the  base 
plate  is  unfastened  and  then  the  sides,  A,  are  gently  pried  apart. 
If  the  moulds  are  well  greased  with  albany  grease  very  little  trouble 
will  be  found  on  account  of  the  rings  adhering. 

The  cement  testing  machine  described  above  has  been  in  use  in 
this  laboratory  for  the  last  five  months  during  which  time  a  large 
number  of  tests  have  been  made.  Many  of  these,  however,  were  of 
a  preliminary  character;  and  systematic  tests  have  not  yet  been 
made  in  suflScient  number  to  determine  the  relation  between  results 
obtained  by  this  method  and  that  ordinarily  used.  So  far  as  the 
work  has  progressed  it  appears  that  the  new  method  will  give  more 
nearly  the  true  comparative  tensile  strength  of  different  cements. 
Direct  pressures  of  over  800  pounds  per  square  inch  are  very  readily 
developed,  which  with  rings  having  walls  one  half  as  thick  as  their 
inside  radius  means  an  average  stress  of  1600  pounds  per  square 
inch  OH  each  section  of  the  test  ring.  The  chief  difficulty  that  is 
to  be  overcome  is  the  removal  of  the  cement  rings  from  the  moulds 
without  injury;  but  with  the  pattern  of  mould  shown  in  Fig.  17 
satisfactory  rings  can  be  made. 

Cement  testing  with  this  machine  will  shortly  be  undertaken  at  the 
laboratory  of  the  Massachusetts  Institute  of  Technology,  Boston, 
and  at  the  Koad  Material  Laboratory,  Department  of  Agriculture, 
Washington,  D.  C. 

Wearing  Test  of  Stone  and  Brick. 

The  object  of  this  test  is  to  determine  the  relative  wearing  qual- 
ities of  different  rocks,  paving  bricks,  and  other  materials  having  a 
similar  granular  structure  so  that  an  accurate  comparison  of  their 
resistance  to  wear  can  be  made.  The  test  duplicates  as  nearly  as 
possible  the  wearing  action  to  whidi  steps,  stone  floors  and  walks 
are  subjected  by  the  action  of  foot  travel,  which  produces  a  grind- 
ing or  wearing  away  of  the  particles  without  inflicting  any  impact 
or  blow  such  as  is  sustained  by  materials  when  used  for  street  paving. 
The  test  of  the  latter  very  properly  introduces  impact,  as  well  as  wear, 
as  they  are  combined  in  the  different  rattler  tests ;  but  where  there  is 
no  impact  to  be  resisted  the  test  should  not  have  this  feature. 
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The  Dorrey  test,  as  it  is  known,  is  the  French  method  for  deter- 
mining the  wearing  qualities  of  rock.  This  test  employs  rectangular 
shaped  pieces  which  are  held  in  a  sliding  clamp  so  that  the  rock  may 
be  constantly  pressed  against  the  face  of  a  revolving  iron  disk.  The 
wearing  action  is  obtained  by  feeding  quartz  sand  and  water  to  the 
disk  as  it  revolves.  The  height  of  the  specimen  is  measured  before 
and  after  the  test  and  the  difference  is  taken  as  the  measure  of  wear. 
In  this  test  it  is  necessary  to  have  an  automatic  arrangement  for  feed- 
ing a  given  amount  of  sand  and  water  per  minute  and  to  have  the 
same  number  of  revolutions  of  the  disk  per  minute  in  each  test  The 
apparatus  used  for  this  test  is  somewhat  complicated  and  expensive 
to  make. 

After  a  careful  study  of  the  Dorrey  test  it  seemed  that  it  could  be 
simplified  and  at  the  same  time  made  more  accurate.  The  test  as  de- 
vised in  this  laboratory  does  away  with  much  of  the  mechanism  of  the 
Dorrey  test  and,  it  is  believed,  makes  it  much  easier  to  obtain  similar 
results  in  different  laboratories  with  the  same  material.  The  test- 
pieces  used  are  cylindrical  cores  one  inch  in  diameter,  made  with  a 
diamond  drill  from  specimens  of  the  material  to  be  tested.  They 
can  be  made  with  far  less  work  than  is  necessary  to  prepare  the  rect- 
angular-shaped test-pieces.  The  apparatus  for  making  the  test  is 
shown  in  Fig.  18,  to  which  the  letters  in  the  following  descrip- 
tion refer :  The  cores,  R,  are  placed  in  a  brass  sleeve,  B,  in  which 
they  are  clamped  by  a  key,  D,  and  thus  held  firmly  in  position. 
The  brass  sleeve,  B,  in  which  the  rock  core  is  clamped,  slides  within 
a  second  brass  sleeve.  A,  in  which  is  cut  a  longitudinal  slot,  E,  for 
a  guiding-pin  to  pass  through  which  prevents  the  rock  core  from 
rotating.  There  are  two  sets  of  sleeves  or  guides  which  are  mounted 
securely  in  the  cross-piece,  F,  and  at  equal  distances  and  on  opposite 
sides  from  the  center  of  the  grinding  wheel,  W,  which  may  be  a 
carbonmdum  or  an  iron  disk  to  which  water  and  sand  are  fed 
through  a  tube  at  the  center. 

The  test  is  made  as  follows :  Cores  of  two  varieties  of  rock  are  pre- 
pared and  clamped  in  the  guides  on  each  side  and  firmly  pressed 
against  the  face  of  the  wearing  wheel  by  a  five-kilogramme  weight, 
C,  which  is  suspended  on  a  pivot,  H,  at  the  end  of  a  tube,  G,  resting 
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directly  on  the  rock  core,  R.  The  weight  is  hung  in  this  manner 
so  as  to  insure  always  a  direct  downward  pressure  which  will  be 
evenly  distributed  over  the  surface  of  the  test  core.  After  a  certain 
number  of  revolutions  the  amount  each  core  has  worn  away  is  meas- 
ured by  comparing  their  lengths  before  and  after  the  test.  The  ratio 
of  the  differences  so  found  is  the  ratio  of  the  wear  sustained  by  the 
two  samples  in  question.  Thus  if  one  wears  Ya  of  an  inch  while  the 
other  wears  ^  of  an  inch,  the  second  material  will  wear  twice  as  fast, 
vinder  the  same  conditions,  as  the  first. 


^/Z^/^/Zr/ 


*"     *  '^ Sketch  showing  a  half  section  and  half  elevation  of  machine  for  making 

^  ^    "t^sts  of  stone  and  brick. 


^^    evident  that  the  test-pieces  are  subjected  to  exactly  the  same 

^^tions  whatever  the  nature  of  the  grinding  disk.     If  some  homo- 

^,  .  ^^^s  limestone  or  sandstone  is  taken  as  a  standard  and  a  core  of 

^  "^^aterial  placed  in  one  side  of  the  apparatus  and  a  cx)re  of  some 

^^  "J^aterial  in  the  other,  and,  after  a  given  time,  the  wear  of  each 


obt 


^s  observed,  the  relative  wear  of  the  two  materials  can  thus  be 
,    ^^^^d.     Each  time  a  new  material  is  to  be  tested  a  test-piece  of 
^  standard  material  is  also  tested  and  the  rate  of  wear  of  the  new 
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material  is  expressed  in  terms  of  the  rate  of  wear  of  the  standard. 
It  is  not,  however,  necessary  to  test  a  new  sample  with  the  standard 
material  in  order  to  ascertain  its  relative  wearing  quality,  as  this  will 
be  known  if  the  new  material  is  tested  with  a  core  whose  rating  has 
already  been  determined. 

In  making  the  tests  in  the  above  maimer  only  comparative  results 
are  used,  and  all  variations  due  to  the  method  of  conducting  the  test 
are  practically  eliminated.  The  time  of  running  a  test  depends  on 
the  rapidity  with  which  the  test-pieces  wear.  If  the  material  to  be 
tested  is  exceedingly  hard  the  test  is  conducted  until  an  appreciable 
amount  has  been  worn  away  from  the  harder  material.  The  size 
of  the  grinding  disk  is  not  essential  so  long  as  the  test-pieces  are 
mounted  at  equal  distances  from  the  center  and  a  low  speed  main- 
tained. It  is  better,  however,  to  use  a  wheel  large  enough,  so  that  the 
inside  and  outside  edges  of  the  cores  will  receive  approximately  the 
same  wear.  A  twelve-inch  carborundum  wheel  has  been  used  in 
making  some  of  the  tests  in  this  laboratory  and  found  to  be  in  every 
way  satisfactory,  except  that  it  was  frequently  necessary  to  roughen 
the  face  of  the  wheel  which  became  partially  polished.  This  effect 
is  not  observed  if  a  carborundum  wheel  is  nm  at  a  high  rate  of  speed, 
but  the  difference  in  the  hardness  of  many  materials  is  not  distin- 
guished by  such  speeds. 

WTiile  a  number  of  preliminary  tests  have  been  made  there  has 
not  been  sufficient  time,  however,  to  make  a  systematic  series  of  tests, 
for  which  reason  no  results  are  at  present  ready  which  would  be  of 
general  value. 
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(FORM  OF  SPECIFICATIONS  USED  BY  MARYLAND  GEOLOGICAL 

SURVEY.) 

State  of  Mabyland. 
of 

COXTRACT  AND  SPECIFICATIONS. 

For ; 

as  provided  for  in  the  specifications  annexed  hereto  and  plans  and  profiles 
made  by  


and  dated 190. .,  made  and  concluded  this 

d&y  of 190. .,  between  the 

of party  of  the  first  part,  and 

party  of  the  second  part. 

Witnesseth:  That  in  consideration  of  the  sums  hereinafter  mentioned 
to  be  paid  by  the  party  of  the  first  part,  and  penalty  expressed  in  the 
bond  of  even  date  with  these  presents  and  annexed  hereto,  the  said  party 
of  the  second  part  agrees  with  said  party  of  the  first  part,  at  his  own 
proper  cost  and  expense,  to  do  all  the  work  and  furnish  all  materials 
necessary  to  do  the  work  hereinafter  described  in  the  specifications  herein 
contained  and  in  full  compliance  with  the  terms  of  this  agreement. 

In  witness  whereof  the  parties  hereto  have  set  their  hands  the  date 
herein  named. 

of 

Party  of  the  first  part. 


Party  of  the  second  part. 

WORK  TO  BE  DONE. 

ESTIMATED  QUANTITIES. 

The  following  quantities  of  the  work  to  be  done  are  approximate  only 
and  are  intended  principally  to  serve  as  a  guide  in  figuring  out  the  bids. 
The  quantities  may  be  subsequently  increased  or  diminished   as  may  be 

deemed  necessary  by  the of 

as  hereinafter  provided  in  the  specifications. 
Excavation 

Earth  cu.  yds. 

Borrow  cu.  yds. 

Ledge  cu  yds. 

Masonby 

Dry  Rubble  cu.  yds. 

Cement  Rubble  cu.  yds. 

cu.  yds. 

cu.  yds. 

Vitrified  Clay  Pipe 

inch  ft. 

inch  ft. 

inch  ft. 
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Iron  Water  Pipe 

inch 

inch 

inch 

Macadam  Construction 
Class  A 
Class  B 
Class  C 

Telford  Construction 

Besurfagino 


ft. 
ft, 
ft. 

sq.  yds. 
sq.  yds. 
sq.  yds. 

sq.  yds. 

sq.  yds. 


MATERIALS  AND  TOOLS. 

The  Contractor  is  to  furnish  all  materials,  tools,  machinery  and  other 
means  of  construction,  all  labor,  and  to  do  all  the  work  in  connection  with 
the  proposed  improvement  of  said  road,  including  all  grading,  draining, 
and  •  surf acing  in  accordance  with  these  specifications,  and  plans  accom- 
panying, and  requirements  under  them  of  the  Engineer. 


.cents  ($ )  per  cu.  yd. 


PRICES. 

In  consideration  of  the  following  prices,  to  be  paid  as  herein  provided  by 
the  party  of  the  first  part  to  this  contract,  the  Contractor,  party  of  the 
second  part  to  this  contract,  agrees  to  furnish  all  materials,  tools,  ma- 
chinery, and  other  means  of  construction,  all  labor  and  to  do  all  work 
as  provided  in  the  specifications,  to  wit: 

For  Earth  Excavation  of  all  descriptions 
(except  ledge)  f  including  grubbing,  clear- 
ing and  incidental  work, 

For  Borrow  Excavation,  including  all  grub- 
bing, clearing  and  incidental  work, 

For  Ledge  Excavation,  including  all  inci- 
dental work. 

For  Dry  Rubble  Masonry,  including  all  ma- 
terials and  incidental  work,  except  exca- 
vation. 

For  Cement  Rubble  Masonry,  including  all 
materials  and  incidental  work,  except 
excavation, 

For  Vitrified  Clay  Pipe,  including  all  mate- 
rials, excavation  (except  ledge)  and  in- 
cidental work, 

inch, 

inch, 

inch, 


.cents ($. 
.cents  ($. 


. )  per  cu.  yd. 
.)  per  cu.  yd. 


.  cents  ($ )  per  cu.  yd. 


.cents  ($ )  per  cu.  yd. 


.cents  ($ )  per  ft. 

.cents  ($ )  per  ft. 

.cents  ($ )  per  ft. 
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For  Ibon  Wateb  Pipe,  including  all  mate- 
rials, ezcayation  (except  ledge)  and  inci- 
dental work: 

. . .  .inch,  not  less  than. . .  .inch  thick,  cents  ($. .)  per  ft. 

. . .  .inch,  not  less  than. . .  .inch  thick,  cents  ($. .)  per  ft. 

inch,  not  less  than. . .  .inch  thick,  cents  ($. . )  per  ft. 

For  Macadam  Conbtbttction  complete  in  place  on  the  road, 
including    preparation    of    road-bed,    making    shoulders, 
all  materials,  rolling  and  incidental  work  as  provided 
for  in  the  specifications: 

Class  A,  cents  ($....)  per  sq.  yd. 

Class  B,  cents  ($....)  per  sq.  yd. 

Class  C,  cents  ($ )  per  sq.  yd. 

For  Telford  Construction  complete  in  place  on  the  road, 
including  preparation  of  road-bed,  making  shoulders, 
all  materials,  rolling  and  incidental  work  as  provided 
for  in  the  specifications: 

cents  ($....)  per  sq.  yd. 

For  Resurfacing  complete  in  place  on  the  road,  including 
preparation  of  road-bed,  making  shoulders,  all  mate- 
rials, rolling  and  incidental  work  as  provided  for  in  the 
specifications: 

cents  ($....)  per  sq.  yd. 

For  Extra  Work: 

PRELIMINAKY  CONSTRUCTION. 
earth  work. 

GRADING. 

Wherever  a  change  in  the  grade  of  the  road  is  shown  on  the  profiles,  or 
is  indicated  by  the  Engineer,  material  is  to  be  excavated  or  filled  in,  as 
the  case  may  be,  until  the  proper  grade  is  reached  in  conformity  with 
the  accompanying  plans,  profiles  and  cross-sections. 

The  road  is  to  be  graded  to  the  ^vidth  and  shape  as  shown  on  the  plans 
or  as  indicated  by  the  Engineer. 

EXCAVATION. 

All  materials  excavated  and  used  for  filling  are  to  be  paid  for  as  exca- 
vation only. 

Materials  used  for  filling  and  brought  from  outside  the  lines  of  the 
work  are  to  be  paid  for  as  borrow  excavation. 

Only  boulders  measuring  over  %  cubic  yard  or  ledge  requiring  blastinpr 
for  its  removal  will  be  paid  for  as  ledge  excavation.  No  allowance  will 
be  made  for  ledge  excavation  more  than  6  inches  below  sub-grade. 

All  other  materials  excavated  within  the  lines  of  the  work  are  to  be 
paid  for  as  earth  excavation. 

All  measurements  for  earth-work  or  ledge  are  to  be  made  in  excavation. 
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EMBANKMENTS. 

The  material  for  embankments  is  to  be  spread  in  layers  not  exceeding 
12  inches  in  thickness  until  the  proper  grade  is  reached.  No  roots, 
stumps  or  other  materials,  in  the  opinion  of  the  Engineer,  unfit  for  the 
work  are  to  be  used. 

SUBPLU8    MATERIAL. 

All  surplus  material  excavated  is  to  be  used  in  widening  the  embank- 
ments. 

In  case  of  a  deficiency  of  material  for  the  embankments,  additional  ma- 
terial will  be  had  either  from  such  points  within  the  lines  of  the  work  or 
from  such  nearby  points  outside  as  the  Engineer  may  indicate. 

SLOPES. 

Slopes  in  cuts  shall  be  left  at  an  inclination  of  1  horizontal  to  1  vertical 
unless  otherwise  directed  by  the  Engineer. 

The  slopes  of  embankments  are  to  be  nowhere  steeper  than  1^  hori- 
zontal to   1  vertical. 

All  slopes  are  to  be  left  in  a  neat  and  presentable  condition  free  from 
all  rubbish  and  brought  to  a  proper  shape. 

DRY  RUBBLE  MASONRY. 

MATEEIAL. 

Dry  rubble  masonry  shall  be  composed  of  sound  quarry  stone  free  from 
structural  defects,  presenting  good  beds  for  material  of  this  kind,  and  of 
suitable  sizes  and  shapes  for  the  work.  No  pieces  of  stone  with  rounded 
surfaces  are  to  be  used. 

The  stones  are  to  be  laid  so  as  to  give  a  bond  of  at  least  6  inches. 

One-third  of  the  work  is  to  consist  of  headers. 

The  larger  stones  are  to  be  used  for  foundation  purposes. 

COVEEING  STONES. 

Covering  stones,  used  over  culverts,  shall  not  be  less  than  12  inches 
thick  nor  less  than  14  their  length  in  thickness.  They  shall  be  sound 
gfranite  or  grneiss  or  other  rock  approved  by  the  Engineer.  Covering  stones 
shall  have  a  bearing  on  the  side  walls  of  at  least  12  inches.  They  are  to 
be  laid  as  closely  together  as  possible  and  crevices  filled  with  spalls  and 
cement  mortar. 

CEMENT  RUBBLE  MASONRY. 

MATERIAL. 

Cement  rubble  masonry  shall  be  composed  of  sound  quarry  stone  free 
from  structural  defects,  presenting  good  beds  for  material  of  this  kind, 
and  of  suitable  sizes  and  shapes  for  the  work.  No  pieces  of  stone  with 
rounded  surfaces  are  to  be  used. 

The  stones  are  to  be  laid  in  courses  not  less  than  12  inches  thick  with 
alternate  headers  and  stretchers. 

The  joints  are  not  to  be  over  1  inch  wide  and  are  to  be  well  filled  with 
cement  mortar. 
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CEMENT  MORTAR, 

Cement  mortar  is  to  consist  of  1  part  American  cement  and  2  parts 
clean,  sharp  sand  or  1  part  Portland  cement  and  3  parts  clean,  sharp  sand. 

The  cement  is  to  be  kept  until  used  in  tight  barrels  or  bags  thoroughly 
protected  from  all  moisture. 

No  cement  is  to  be  used  that  is  not  approved  by  the  Engineer. 

No  mortar  is  to  be  used  that  has  stood  over  30  minutes,  or  has  taken 
an  initial  set,   or  has  been  retempered. 

DRAIN-PIPE. 

MATERIAL. 

All  pipe,  either  clay  or  iron,  must  be  sound  and  free  from  cracks  and 
distortions. 

No  iron  pipe  of  less  thickness  than  as  agreed  upon  under  prices  to  be 
paid  is  to  be  used. 

Unless  otherwise  directed  by  the  Engineer  the  joints  of  the  pipe  an*  to 
be  calked  with  cement  mortar. 


LAYING. 
Trenches  for  drain-pipe  arc  to  be  excavated  to  the  grade  as  g^ven  by 
the  Engineer.  All  pipe  must  be  laid  to  a  true  alignment.  Each  section 
of  pipe  must  have  a  firm  bearing  throughout  its  length.  If,  after  laying, 
any  pipe  shows  signs  of  settlement,  or  is  not  in  true  alignment,  it  is  to 
be  replaced  by  the  Contractor  at  his  own  expense,  upon  notice  from 
the  Engineer  to   that  effect. 

ENDS. 

The  exposed  ends  of  pipe-drains  are  to  be  protected  by  such  masonry 
as  the  Engineer  may  direct. 

PBICE. 
No  other  allowance  than  the  price  per  foot  for  laying  pipe,  as  herein 
agreed  upon,  will  be  made  for  excavating  the  trench  except  where  the 
Contractor  is  directed  to  dig  a  trench  more  than  3  feet  deep,  allowance 
then  being  made  for  all  material  excavated  beyond  3  feet  in  depth  and 
for  a  width  not  exceeding  1  foot  on  each  side  of  the  pipe. 

MACADAM  CON^STRUCTION. 

Macadam  construction  is  to  be  used  wherever  directed  by  the  Engineer 
or  provided  for  in  the  plans.  The  width  and  thickness  required  at  differ- 
ent points  is  to  be  that  designated  by  the  Engineer. 

CLASS  A.  B  AND  C. 

There  are  to  be  three  classes  of  macadam  construction  to  be  known 
as  A,  B  and  C,  respectively.    Each  class  shall  consist  of  three  courses  of 
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broken  stone.  The  thickness  after  rolling",  of  the  various  courses  in  each 
class,  is  to  be  as   follows: 

l8t  Course.                2d  Course.  8d  Course. 

Class  A                4  inches               2  inches  To   be   as   hereinafter 

Class  B               5       "                     3       "  described. 
Class  C                6       "                      4       " 

Each  course  of  broken  stone  is  to  be  applied  as  herein  specified. 

ROAD-BED. 

MATERIAL. 

The  road-bed  for  macadam  construction  is  to  consist  of  the  natural 
earth  road-bed  prepared  and  rolled  until  firm  and  hard  in  the  following 
manner: 

If  sandy  or  other  soil  be  encountered  which  will  not  compact  readily 
under  the  roller,  a  small  amount  of  clay,  or  other  means  satisfactory  to 
the  Engineer,  shall  be  used  until  a  firm,  hard  surface  is  obtained  after 
rolling. 

CUTS  AND  FILLS. 

In  cuts  and  fills,  unless  otherwise  specially  directed,  the  road-bed  is  to 

be  graded  to  a  width  of feet,  and  is  to  be  free  from  all  spongy  and 

Tegetable  matter,  roots  and  stumps.  The  portion  of  the  road-bed  pre- 
pared for  the  broken  stone  surface  is  to  be feet  wide  and  brought 

to  the  grades  and  cross-sections  as  shown  on  the  plans  and  rolled  with 
a  steam-roller  until  firm  and  hard.  All  depressions  that  may  appear 
during  the  rolling  are  to  be  filled  with  earth  and  re-rolled  until  an  even 
surface  \vith  a  proper  grade  and  cross-section  is  obtained. 

OLD   EARTH   ROADBED. 

Where  no  change,  from  the  present  grade  of  those  portions  of  the  road 
not  already  surfaced  with  stone,  is  shown  on  the  profile,  the  road-bed 
is  to  be  shaped  to  the  proper  cross-section  and  slight  elevations  with 
contiguous  depressions  removed  so  as  to  form  an  even  and  smooth  sur- 
face. The  road-bed  is  to  be  rolled  to  a  firm,  smooth  surface  before  the 
application   of  the   broken  stone. 

TRENCH  FOR  THE  BROKEN  STONE. 

The  portion  of  the  road-bed  prepared  for  the  broken  stone  is  to  be 
below  the  sides  by  an  amount  equal  to  the  thickness  of  the  first  cour.se 
of  stone  so  as  to  prevent  the  broken  stone  spreading  at  the  sides. 

SHAPE. 

The  shape  for  the  road-bed  is  to  be  as  shown  on  the  accompanying  plans 
and  is  to  have  a  cross-slope  of inches  to  1  foot. 
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EXCAVATION. 
No  allowance  will  be  made  the  Contractor  for  any  excavation  in  pre- 
paring the  road-bed,  for  either  telford  or  macadam  construction,  which 
does  not  require  an  average  change  in  the  present  grade  of  the  road-bed 
of  over  8  inches.  The  price  for  all  work  done  in  preparing  the  road-bed, 
as  above  descibed,  is  to  be  included  in  the  price  stipulated  for  macadam^ 
telford  or  other  construction  of  whatever  description. 

FIRST  COURSE. 

MATERIAL. 

The  first  course  of  the  macadam  construction  is  to  consist  of  sound 
stone  broken  to  sizes  varying  from  3  inches  to  2  inches,  no  piece  to  have 
a  diameter  greater  than  3  inches.    This  is  to  be  known  as  "  No.  1  "  size. 

No  material  is  to  be  used  which,  in  the  opinion  of  the  Engineer,  is 
unfit  for  the  work.  If  any  such  material  is  put  upon  the  road  it  shall 
be  removed  immediately  upon  notice  from  the  Engineer  and  replaced  by 
proper  material  at  the  Contractor's  expense. 

SPREADING. 

No  broken  stone  is  to  be  spread  before  the  road-bed  has  been  made  as 
specified. 

The  broken  stone  is  to  be  spread  upon  the  road-bed,  prepared  as  herein 
described,  with  shovels  from  piles  alongside  the  road  or  from  a  dumping 
board,  or  it  may  be  spread  directly  from  wagons  especially  constructed 
for  -this  purpose  and  approved  by  the  Engineer;  but  in  no  case  shall 
the  broken  stone  be  dumped  directly  upon  the  road-bed. 

ROLLING. 

After  the  broken  stone  for  the  first  course  has  been  spread  to  an 
uniform  thickness,  and  has  a  propei  cross-section,  it  is  to  be  rolled  with 
a  steam-roller,  weighing  not  less  than  10  tons,  until  it  is  compacted  to 
form  a  firm,  smooth  surface.  Should  any  difficulty  be  experienced  while 
rolling  in  having  the  stone  readily  compact,  sprinkling  with  water  or 
lightly  spreading  with  sand  or  other  material,  as  the  Engineer  may 
direct,  shall  be  employed.  The  rolling  must  begin  at  the  sides  and  work 
toward  the  center  thoroughly  covering  this  space  with  the  rear  wheel 
of  the  roller. 

UNEVENNESS  OR   DEPRESSIONS. 

Should  tiny  unevenness  or  depressions  appear,  during  or  after  the  roll- 
ing of  the  first  course,  they  are  to  be  remedied  immediately  with  broken 
stone  and  re-rolled  until  a  firm,  even  surface  is  obtained. 

THICKNESS. 

The  thickness  of  the  first  course  of  broken  stone,  after  thorough  roll- 
ing, is  to  be  that  of  the  class  of  macadam  construction  specified  for  any 
particular  place  as  described  under  class  A,  B  and  C. 

If,  for  any  reason,  a  greater  thickness  than  specified  is  made  by  the 
Contractor  no  extra  allowance  for  such  additional  thickness  will  be 
made. 
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SHOXjXDERS. 

After  the  first  course  has  been  made  as  herein  described,  earth-shoul- 
ders are  to  be  constructed  along  each  side  of  the  road  for  a  width  of  at 
least feet  as  shown  on  the  accompanying  plans. 

Against  these  shoulders  is  to  be  spread  the  broken  stone  for  the  sec- 
ond course  as  herein  described.  The  shoulders  are  to  contain  a  sufficient 
quantity  of  earth  so  that  a  smooth  and  continuous  slope  will  be  obtained 
after  the  shoulders  and  second  course  are  rolled.    The  shoulders  with 

the feet  of  stone  will  make  a  total  width  of feet  to  be  shaped 

with  a  cross-slope  of inch  to  1  foot. 

Material  for  the  shoulders  must  be  free  from  roots,  stumps  or  other 
vegetable  matter  and  thoroughly  compacted  by  the  roller.  Material  with 
a  proportion  of  sand,  such  as  prevents  it  when  dry  from  compacting  readily 
under  the  roller,  is  not  to  be  used. 

No  material  which  is  considered  unfit  for  the  work  by  the  Engineer  is 
to  be  used,  and  where  any  such  is  put  on  the  work  it  shall  be  immediately 
removed,  upon  notice  by  the  Engineer,  at  the  Contractor's  expense. 

SECOND  COURSE. 

The  second  course  of  the  macadam  construction  is  to  be  the  same  width 
as  the  first  course. 

MATEBIAL. 

The  second  course  is  to  consist  of  stone  broken  to  sizes  varying  from 
1  inch  to  2  inches;  no  piece  to  have  a  greater  diameter  than  2  inches. 
This  will  be  known  as  "  No.  2  "  size. 

Unless  otherwise  specified  the  rock  shall  be  trap  rock  with  a  "co- 
eflRcient  of  wear,"  as  determined  by  tests  made  at  the  laboratory  of  the 
Highway  Division  of  the  Maryland  Geological  Survey,  of  not  less  than  15. 

SPREADING. 

The  broken  stone  for  the  second  course  is  not  to  be  spread  before  the 
first  course  has  been  completed  and  shoulders  made  as  herein  specified. 

The  broken  stone  is  to  be  spread  upon  the  first  course,  prepared  as 
herein  described,  with  shovels  from  piles  alongside  the  road  or  from  a 
dumping  board,  or  it  may  be  spread  directly  from  wagons  especially  con- 
structed for  this  purpose  and  approved  by  the  Engineer;  but  in  no  case 
shall  the  broken  stone  be  dumped  directly  upon  the  first  course. 

ROLLING. 
After  the  broken  stone  for  the  second  course  has  been  spread  to  an 
uniform  thickness,  and  has  a  proper  cross-section,  it  is  to  be  rolled  with 
a  steam-roller,  weig-hing  not  less  than  10  tons,  until  it  is  compacted  to 
form  a  firm,  smooth  surface.  Should  any  difBculty  be  experienced  while 
rolling  in  having  the  stone  readily  compact,  sprinkling  with  water  or 
lightly  spreading  with  sand  or  other  material,  as  the  Engineer  may 
direct,  shall  be  employed. 
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The  rolling  is  to  begin  at  the  sides,  the  shoulders  first  being  rolled  firm 
so  as  to  prevent  spreading  of  the  broken  stone  in  the  second  course. 
When  completed  the  surface  of  the  shoulders  and  of  the  second  course  of 

broken  stone  should  be  smooth  and  continuous  with  a  cross  slope  of 

inches  to  1  foot. 

UNEVENNESS  OR  DEPRESSIONS. 
If  any  unevenness  or  depressions  appear  during  or  after  the  rolling  of 
the  second  course,  either  on  the  surface  of  the  shoulder  or  the  broken 
stone,  suitable  material  shall  be  added  to  remove  all  such  unevenness  or 
depressions,  earth  being  used  on  the  shoulders  and  No.  2  stone  for  the 
broken-stone  surface. 

THICKNESS. 

The  thickness  of  the  second  course  of  broken  stone;  after  thorough 
rolling,  is  to  be  that  of  the  class  of  macadam  construction,  specified  for 
any  particular  place,  as  described  under  class  A,  B  and  C. 

If,  for  any  reason,  a  greater  thickness  than  specified  is  made  by  the 
Contractor,  no  extra  allowance  for  such  additional  thickness  will  be 
made. 

THIRD  COURSE. 

MATERIAL. 

The  third  course  of  macadam  construction  is  to  consist  of  trap  rock 
screenings  varying  in  size  from  dust  to  1-inch  pieces.  Other  material 
than  trap  rock  screenings  may  be  used  if  approved  by  the  Engrineer. 

SPREADING. 

After  the  second  course  of  No.  2  stone  has  been  rolled  and  completed 
as  above  described,  the  screenings  are  to  be  spread,  but  in  no  case  are 
screenings  to  be  used  until  the  second  course  has  been  thoroughly  rolled 
and  compacted.  The  screenings  are  to  be  spread  dry  with  shovels  from 
piles  alongside  the  road,  or  from  dumping  boards,  but  in  no  case  are  the* 
screenings  to  be  dumped  directly  on  the  second  course.  The  quantity 
of  screenings  used  is  to  be  such  as  will  just  cover  the  second  course. 

WATERING   AND   ROLLING. 

After  the  screenings  are  spread  they  are  to  be  sprinkled  with  water 
from  a  properly  constructed  sprinkling  cart,  and  then  rolled  with  a 
steam-roller  weighing  not  less  than  ten  tons.  The  amount  of  water 
necessary  is  to  be  determined  by  the  Engineer.  The  rolling  is  to  begin  at 
the  sides  and  to  continue  until  the  surface  is  hard  and  smooth  and  shows 
no  perceptible  tracks  from  vehicles  passing  over  it. 

If,  after  rolling  the  screenings,  the  No.  2  stone  appears  at  the  surface, 
additional  screenings  shall  be  used  in  such  places. 

The  rolling  and  watering  shall  continue  until  the  water  flushes  to  the 
surface.  The  rolling  is  to  extend  over  the  whole  width  of  the  road  includ- 
ing the  shoulders. 
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UNEVENNESS    AND    DEPRESSIONS. 

If  any  unevenness  or  depressions  appear  in  the  road  surface  after  roll- 
ing the  screenings.  No.  2  broken  stone  and  screenings  shall  be  used  until 
they  are  removed  and  the  finished  surface  conforms  to  the  proper  cross- 
section,  as  shown  on  the  accompanying  plans,  and  presents  a  smooth, 
even  appearance. 

PRICE  PAID  FOR  MACADAM  CONSTRUCTION. 

The  price  herein  agreed  upon  to  be  paid  for  macadam  construction  is 
to  include  all  vrork  and  materials  necessary  to  do  the  work  as  herein 
specified  under  macadam  construction. 


TELFORD  CONSTRUCTION. 

Telford  construction  is  to  be  used  wherever  directed  by  the  Engineer 
or  provided  for  in  the  plans.  The  width  required  at  different  points  is 
to  be  that  designated  by  the  Engineer. 

ROAD-BED. 

The  road-bed  for  the  telford  construction  is  to  be  made  in  the  manner 
specified  for  the  road-bed  of  the  macadam  construction. 

FIRST  COURSE. 

MATERIAL. 
The  first  course  of  the  telford  construction  is  to  consist  of  sound  stone 
with   sharp   corners   broken   to   the   following   dimensions:     Depth   from 
5  to  8  inches;   width  from  3  to  6  inches;    and  length  not  exceeding  16 
Inches. 

LAYING. 
Broken  stone  for  the  first  course  of  the  telford  construction  is  not  to 
be  laid  before  the  road-bed  has  been  made  as  specified.  The  pieces  of 
stone  are  to  be  set  by  hand  on  edge  and  laid  close  together  lengthwise 
across  the  road,  resting  on  the  broadest  edge.  Protruding  corners  are 
to  be  broken  off  and  the  interstices  filled  with  small  pieces. 

ROLLING. 
After  the  stone  for  the  first  course  has  been  laid  and  brought  to  a 
proper  cross-section,  the  spaces  filled  with  spalls  and  made  as  compact 
a  layer  as  possible,  it  is  to  be  rolled  with  a  steam-roller  weighing  not 
less  than  ten  tons.     The  interstices  must  not  be  filled  with  earth. 

UNEVENNESS  OR  DEPRESSIONS. 

Should  any  unevenness  or  depressions  appear  during  or  after  the  roll- 
ing of  the  first  course,  they  are  to  be  remedied  immediately  by  broken 
stone  and  rolled  until  firm. 
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THICKNESS. 

The  thickness  of  the  first  course  for  telford  construction  is  to  be  8 
inches  when  finished. 

SHOULDERS. 

After  the  first  course  has  been  made  as  herein  described,  earth  shoul- 
ders are  to  be  constructed  along  each  side  of  the  road  for  a  width  of  at 

least feet  as  shown  on  the  accompanying  plans.    Shoulders  are  to 

be  made  as  already  specified  for  shoulders  of  the  macadam  construction. 

SECOND  COURSE. 

The  second  course  of  the  telford  construction  is  to  be  the  same  width 
as  the  first  course  and  made  in  the  same  manner  and  of  similar  materials 
as  specified  for  the  second  course  of  the  macadam  construction. 

THICKNESS. 

The  thickness  of  the  second  course  after  thorough  rolling  is  to  be  4 
inches. 

If  for  any  reason  a  greater  thickness  than  specified  is  made  by  the 
Contractor,  no  extra  allowance  for  such  thickness  will  be  made. 

THIRD  COtJRSE. 

The  third  course  of  the  telford  construction  is  to  be  made  in  the  same 
manner  and  of  similar  materials  as  specified  for  the  third  course  of  the 
macadam  construction. 

PRICE  PAID  FOR  TELFORD  CONSTRUCTION. 

The  price  paid  for  telford  construction  is  to  include  all  work  and  ma- 
terials necessary  to  do  the  work  as  herein  specified  under  telford  con- 
struction. 

RESURFACING. 

Besurfacing  the  present  stone  road-bed  is  to  be  done  wherever  directed 
by  the  Engineer  or  provided  for  in  the  plans.  The  width  required  at  dif- 
ferent points  is  to  be  that  designated  by  the  Engineer. 

ROAD-BED  AND  FIRST*  COURSE. 
WIDTH   AND  SHAPE. 

The  present  road-surface  is   to  be  loosened  and   shaped   for   a   width 

of feet  so  as  to  present  after  rolling  a  smooth,   even   appearance 

with  grades  and  a  cross-slope  of inch  to  1  foot  conforming  to  those 

shown  on  the  plans  accompanying  these  specifications. 
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MATERIAL. 

The  material  for  this  part  of  the  work  may  be  obtained  either  by  loosen- 
ing the  present  stone  foundation,  until  sufficient  material  is  obtained 
to  give  a  proper  shape,  or  broken  stone  may  be  used,  or  both,  as  may 
be  necessary.  The  broken  stone  to  be  used  for  this  purpose  is  to  consist 
of  pieces  having  no  dimension  greater  than  3  inches,  known  as  No.  1 
size,  and  may  be  any  sound  rock,  approved  by  the  Engineer,  that  seems 
most  available.    It  may  be  broken  either  by  hand  or  in  a  crusher. 

All  pieces  of  rock  loosened  from  the  present  bed  of  the  road  are  to  be 
broken  to  a  size  not  exceeding  3  inches  in  their  greatest  dimension,  or,  if 
larger,  such  pieces  may  be  thrown  to  one  side  and  other  broken  stone 
used,  but  in  no  case  are  pieces  of  stone  with  a  greater  dimension  than 
3  inches  to  be  in  the  reconstructed  portion  of  the  first  course. 

No  material  other  than  broken  stone  is  to  be  used  in  forming  the  first 
course  except  as  the  Engineer  may  direct. 

ROLLING. 

After  the  material  for  the  first  course  has  been  brought  to  proper 
shape  it  is  to  be  rolled  with  a  steam-roller,  weighing  not  less  than  ten 
tons,  until  it  is  compacted  to  form  a  firm  and  smooth  surface.  Should 
any  difficulty  be  experienced  in  having  the  stone  readily  compact  while 
rolling,  sprinkling  with  water  or  lightly  spreading  with  sand,  or  other 
material,  as  the  Engineer  may  direct,  shall  be  employed.  In  no  instance 
shall  broken  stone  for  the  second  course  be  spread  until  the  first  course 
has  been  rolled  as  above  described.  The  rolling  must  begin  at  the  sides 
and  work  toward  the  center,  thoroughly  covering  this  space  with  the 
rear  wheel  of  the  roller. 


UNEVENNESS  OR  DEPRESSIONS. 

Should  any  unevenness  or  depressions  appear  during  or  after  the  roll- 
ing of  the  first  course,  such  unevenness  or  depressions  are  to  be  reme- 
died either  by  removing  or  adding  broken  stone  as  may  be  required. 
Such  places  must  be  rolled  before  the  material  for  the  second  course  is 
spread. 

THICKNESS. 

The  first  course,  as  formed  from  the  present  stone  covering  on  the 
road  as  described  above,  is  to  be  nowhere  less  than  5  inches  thick. 

If,  for  any  reason,  a  greater  thickness  than  specified  is  made  by  the 
Contractor,  no  extra  allowance  for  such  additional  thickness  will  be 
made. 

SHOULDERS. 

After  the  first  course  has  been  made,  as  herein  described,  earth  shoul- 
ders are  to  be  constructed  along  each  side  of  the  road  for  a  width  of  at 
least feet,  as  shown  on  the  accompanying  plans. 

Against  these  shoulders  the  broken  stone  for  the  second  course  is  to  be 
spread   as  herein   described.    The   shoulders   are   to   contain  a   sufficient 
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quantity  of  earth  so  that  a  smooth  and  continuous  slope  will  be  obtained 
after  the  shoulders  and  second  course  are  rolled.    The   shoulders  with 

the feet  of  stone  will  make  a  total  width  of feet  to  be  shaped 

with  a  cross-slope  of inch  to  1  foot. 

Material  for  the  shoulders  must  be  free  from  roots,  stumps  or  other 
vegetable  matter  and  thoroughly  compacted  by  the  roller.  Material  with 
a  proportion  of  sand,  such  as  prevents  it  when  dry  from  compacting  readily 
under  the  roller,  is  not  to  be  used. 

Xo  matenal  which  is  considered  unfit  for  the  work  by  the  Engineer  is 
to  be  used,  and  where  any  such  is  put  on  the  work  it  shall  be  imme- 
diately removed,  upon  notice  by  the  Engineer,  at  the  Contractor's  ex- 
pense. 

SECOND  COURSE. 

The  second  course  of  the  resurfacing  is  to  be  the  same  width  as  the 
first  course  and  made  in  the  same  manner  and  of  similar  materials  as 
specified  for  the  second  course  of  macadam  construction. 

THICKNESS. 

The  second  course  of  the  resurfacing  is  to  be  nowhere  less  than  3 
Inches  thick  after  thorough  rolling. 

If,  for  any  reason,  a  greater  thickness  than  specified  is  made  by  the 
Contractor,  no  extra  allowance  for  such  additional  thickness  will  be 
made. 

THIRD  COURSE. 

The  third  course  of  the  resurfacing  is  to  be  made  in  the  same  way  and 
of  similar  materials  as  specified  for  the  third  course  of  the  macadam 
construction. 

PRICE  PAID  FOR  RESURFACING. 

The  price  herein  agreed  upon  to  be  paid  for  resurfacing  is  to  include 
all  work  and  materials  necessary  to  do  the  work  as  herein  specified 
under  resurfacing. 


GENERAL  CLAUSES. 

PT^NS,  PROFILES  AND  SPECIFICATIONS. 
The  plans,  profiles  and  specifications  are  hereby  made  a  part  of  this 
contract,  and  vnll  be  held  to  cover  any  and  all  work  that  could  reason- 
ably be  inferred  as  needed  for  a  complete  and  workmanlike  job.  And 
it  is  understood  no  advantage  will  be  taken  of  discrepancies  found  in 
any  drawing  or  specification. 

ENGINEER  AS  REFEREE. 
It  is  agreed  by  both  parties  to  this  contract  that  the  Engineer  shall 
act  as  referee  in  all  questions  arising  under  the  terms  of  this  contract 
between  the  parties  thereto,  and  that  the  decision  of  the  Engineer  in  all 
such  cases  shall  be  final  and  binding  upon  both  alike. 
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It  is  understood  and  agreed  that  said  Engineer  shall  not  be  the  paid 
agent  of  either  party  to  this  contract. 

CHANGES    IN    PLANS. 

The  right  is  reserved  to  make  such  changes  in  the  plans  or  specifica- 
tions as  may  from  time  to  time  appear  necessary  or  desirable,  and  such 
changes  shall  in  no  wise  invalidate  this  contract.  Should  such  changes 
be  productive  of  increased  cost  to  the  Contractor  a  fair  and  equitable 
sum  therefor,  to  be  agreed  upon  before  such  changed  work  shall  hare 
been  begun,  shall  be  added  to  the  contract  price,  and  in  like  manner  de- 
ductions shall  be  made. 

CONTRACTOR'S  LIABILITY. 

The  Contractor  hereby  assumes  all  risk  and  liabilities  for  accidents 
and  damages  that  may  accrue  to  persons  or  property  during  the  prose- 
cution of  the  work  by  reason  of  the  negligence  or  carelessness  of  him- 
self, his  agents  or  his  employees. 

SUB-LETTING   CONTRACT. 

The  Contractor  agrees  to  give  his  personal  attention  to  this  contract 
and  not  to  sub-let  the  same,  or  any  portion,  without  written  consent  <if 
the  Commissioners. 

INSTRUCTIONS  TO  FOREMAN. 
The  superintendent  or  foreman  of  any  particular  portion  of  the  work 
shall  receive  and  obey  the  instructions  of  the  Engineer  referring  to  that 
particular  part  of  the  work  in  case  the  Contractor  himself  is  not  present. 

DUTIES  OF  INSPECTOR. 
It  shall  be  the  duty  of  the  Inspector  to  see  that  the  provisions  of  this 
contract  and  specifications  are  fulfilled  by  the  Contractor,  and  in  case 
all  the  requirements  of  the  specifications  are  not  fulfilled  to  report  the 
same  immediately  to  the  Engineer.  Any  instructions  which  the  Inspector 
may  give  the  Contractor  shall  in  no  wise  be  construed  as  releasing  the 
Contractor  from  the  proper  fulfillment  of  the  terms  of  this  contract  as 
determine'd  by  the  Engineer.  The  Inspector  will  perform  such  other 
duties  as  the may  indicate. 

WORK  BEGUN  AND  COMPLETED. 

The  work  is  to  begin  within days  after  the  execution  of  thia 

contract  and  to  be  diligently  prosecuted  to  completion  in  such  order  as 
may  be  prescribed  by  the 

The  Contractor  hereby  agrees  to  complete  the  work  on  or  before 

If  the  work  is  not  completed  at  the  date  herein  named  the  Contractor 
further  agrees  to  pay  to  the  party  of  the  first  part  of  this  contract  the 
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sum  of dollars  ($ )  per  day  as  payment  for  all  damages  to 

party  of  the  first  part  because  of  the  non-completion  of  the  work  on 
said  date. 

LAWS  AND  OBDINANCES. 

The    Contractor  and  those  tinder  him  shall  conduct  the  work  in  such 

a  -©Axmcr  as  to  fulfill  all  the  requirements  of  State,  County  or  Municipal 

Jatrs    azxd  ordinances  applying  to  the  work  in  hand,  and  he  shall  take 

suclx  Tiecsessary  precautions  as  will  gfuard  against  losses  of  life  or  accident. 

CLEABINQ  UP. 
Tlxe   Contractor  is  to  leave  the  road  in  a  neat  and  presentable  condition, 
and   -to  x*emove  and  clear  up  all  rubbish  and  surplus  material. 

DISOBDEBLT  PEBSONS. 
SlxoTild  any  person  employed  by  the  Contractor  appear  incompetent  or 
disorderly,  he  shall  be  Immediately  discharged  upon  request  of  the  Engfi- 
neer  axmd  shall  not  be  employed  again  upon  the  work. 

DEFINITIONS. 

^^^^'^^ver  the  word is  used  in  this  contract,  it  is  understood  to 

"lean  tile for County,  party  of  the  first  part  to  this 

contraet,      or  their   authorized    representative    limited   by   the   pai-ticular 
m.^  ^^^^^rusted  to  him. 

"neix^-vor  the  word  **  Contractor  "  is  used,  it  is  understood  to  mean  the 
Person  r>x*  persons  who  have  entered  into  this  contract  as  party  or  parties 
^^  «^ciond  part. 

neti^-^.^^  the  word  "  Inspector  "  is  used,  it  is  understood  to  mean  the 
torm^^'^^     of  the  party  of  the  first  part  to  this  contract,  employed  to  per- 
siicsi:^^  duties  as  are  herein  described  as  the  duties  of  the  Inspector. 
^^^^"V'er   the   word   "Engineer"   is    used,    it    is    understood    to   mean 
'  *  •  -  •   - or  his  authorized  representative. 

MEASUBEMENT  OF  WOBK  DONE. 

|.    .       ^'"*=«:iount  of  work  done  by  the  Contractor  is  to  be  measured  by  the 

^^^Kr,   except  that   character   of   work  which  would   require   for   its 

lnt>»-  *'^^*3ttent  a  detailed  tally  of  the  materials  as  delivered  on  the  work. 

^       ^    ^^tter  case  a  tally  is  to  be  kept  by  the  Inspector,  who  shall  at  the 

^     ^ach  day  compare  his  tally  with  that  of  the  Contractor,  or  fore- 

trae*^*^     charge.    The  Inspector  shall  send  daily  his  tally,  with  the  Con- 

^       *^^*^  or  his  foreman's  signature,  to  the  Engineer.     Should  there  be  a 

^     l)etween  the  Inspector  and  the  Contractor  as  to  the  amounts  in 

^^^^'ticular  instance,   the  Contractor  must   send  immediately  his  ac- 

^j  ^^^  the  Engrineer.    It  is  understood  and  agreed  that  if  no  other  tally 

^       ^^^i:'ials  delivered,  than  that  of  the  Inspector,  is  received  by  the  Engi- 

^^ithin  five  days  after  the  receipt  of  the  Inspector's  tally,  the  Engi- 
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neer's  estimate  shall  be  based  upon  the  reports  as  made  by  the  Inspector, 
whether  or  not  these  reports  are  signed  by  the  Contractor  or  his  fore- 
man, and  will  be  the  basis  of  payment  to  the  Contractor.  Whenever  a 
difference  exists  between  the  returns  made  by  the  Inspector  and  the 
Contractor's  agent  the  decision  of  the  Engineer  is  to  be  final  and  binding 
upon  both  parties  to  this  contract. 

ESTIMATES  AND  PAYMENTS. 

No  allowance  will  be  made  the  Contractor  by  the  Engineer  in  his  esti- 
mates for  materials  that  are  n^t  in  place  (i.  e.,  that  are  not  in  finished 
portions  of  the  Avork),  nor  will  estimates  be  furnished  for  any  part  of 
the  work  which  is  in  an  unfinished  condition  except  that  allowance  will 
be  made  for  all  excavation  done  each  month. 

Payments  will  be  made  by  the to  the  Contractor  on  work 

done  under  this  contract  as  follows: 

On  estimates  of  the  work  done  the  preceding  month  as  furnished  in 

writing  by  the  Engineer,  less per  cent  of  such  estimates  which  is 

to  be  retained  by  the until  the  completion  of  the  whole  work, 

when,  upon  certificate  of  said  Engineer  that  the  work  has  been  completed 
in  accordance  with  these  plans  and  specifications,  all  money  then  due  to 
the  Contractor  under  this  contract  will  be  paid  to  him  by  the 

BOND. 

KNOW  ALL  MEN  BY  THESE  PRESENTS: 

That  we as  principal  and 

as  suret are  held  and  firmly 

bound  unto  the of ,. County,  State  of 

Maryland,  in  the  sum  of dollars  ($ ),  to  be  paid  to  the  said 

,  or  their  certain  attorney,  their  successor  and  assigns,  for 

which  payment  well  and  truly  to  be  made,  we  bind  ourselves,  our  heirs, 
executors  and  administrators,  jointly  and  severally,  by  these  presents. 
Sealed  with  our  seals  and  dated  this day  of 190. . . 

THE  CONDITION  OF  THIS  OBLIGATION  IS  SUCH  that  if  said  prin- 
cipal  shall  well  and  truly 

keep  and  perform  all  the  terms  and  conditions  of  the  aforegoing  contract 

for on part  to  be  kept  and 

performed,  and  shall  indemnify  the  said of. 

as  herein  stipulated,  then  this  obligation  shall  have  no  effect,  otherwise 
it  shall  remain  in  full  force  and  virtue. 

[Seal.] 

[Seal.] 

[Seal.] 

Witness: 
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INTEODUOTION 


The  coal  deposits  of  Maryland  are  confined  to  the  western  part  of 
the  State  where  for  more  than  half  a  century  they  have  afforded  the 
basis  of  the  most  important  mineral  industry  in  Maryland.     They 
have  been  studied  by  geologists  since  the  early  days  of  geological 
investigation  in  Maryland  and  a  copious  literature  has  resulted  in 
which  both  the  geological  and  economic  conditions  have  been  ex- 
tensively discussed.     The  proximity  of  the  coal  areas  of  western 
Maryland  to  those  of  Pennsylvania  on  the  north  and  of  West  Vir- 
ginia on  the  south  and  west  has  likewise  led  to  the  incorporation  of 
the  Maryland  district  in  the  discussions  of  those  two  regions,  and 
a  study  of  the  geological  literature  of  those  states  will,  therefore, 
afford  much  information  regarding  the  coal  deposits  of  Maryland. 
Many  of  the  names  employed  for  the  formations  and  coal  seams  of 
Maryland    have,    moreover,    been    proposed    by    the    geologists    of 
these  neighboring  commonwealths,  while,  on  the  other  hand,  the  great 
economic  importance  of  the  Georges  Creek  basin  and  its  early  study 
led  in  some  instances  to  the  employment  of  terms  there  which  have 
likewise  been  adopted  in  neighboring  areas.     The  relations  of  the 
Maryland  deposits  to  those  of  adjacent  states  will  accordingly  form 
an  important  chapter  in  the  discussion  which  follows. 

Jfo  question  has  more  fully  occupied  the  attention  of  the  present 
State  Geological  Survey  than  the  coal  deposits  of  Allegany  and  Gar- 
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rett  counties,  both  on  account  of  their  present  conxmercial  importance 
and  the  possibility  of  their  greatly  increased  development  in  areas 
that  are  at  present  unworked.  Maps  of  the  geology  showing  the 
several  formations  and  their  contained  coal  beds  have  been  prepared 
on  a  large  scale  and  have  already  been  issued  in  the  volumes  dealing 
with  Allegany  and  Garrett  counties.  Less  attention  will  be  paid  to 
the  geological  features  in  tie  present  paper,  most  of  the  report 
being  devoted  to  the  distribution,  character,  and  availability  of  the 
coal  beds. 

History  of  the  Use  of  Coal. 

The  use  of  coal  dates  back  to  the  very  earliest  times  although  its 
consumption  in  large  amounts  covers  only  a  short  period.  The  Chi- 
nese made  use  of  coal  in  the  far  distant  past  and  the  people  inhabit- 
ing the  northern  shores  of  the  Mediterranean  also  employed  it  from 
the  earliest  period  of  recorded  history,  Greek  literature  as  early  as 
the  fourth  century  B.  C.  containing  accounts  of  its  properties.  The 
ancient  Britons  were  also  using  coal  at  the  time  of  the  Boman  inva- 
sion. From  these  early  periods  the  importance  of  coal  as  a  fuel, 
even  for  simple  metallurgical,  smithing,  and  domestic  purposes, 
came  to  be  but  slowly  recognized  until  the  invention  of  the  steam 
engine  in  the  middle  of  the  eighteenth  century  brought  about  a  greatly 
increased  use  of  coal  which  has  advanced  with  rapid  strides,  until 
to-day  coal  is  the  greatest  single  factor  in  the  industrial  life  of  the 
world. 

Although  it  seems  probable  that  the  existence  of  coal  in  America 
was  known  to  the  Indians  before  the  advent  of  the  whites,  yet  the 
first  authentic  use  of  it  for  commercial  purposesf  dates  from  the  year 
1769  when  a  blacksmith  in  Pennsylvania  employed  anthracite  for 
fuel  in  his  forge.  Notwithstanding  this  and  other  local  uses  of  coal 
in  the  anthracite  region  the  beginning  of  the  Pennsylvania  coal  trade 
only  dates  from  1807  when  the  first  regular  shipments  of  coal  began 
on  the  Susquehanna  river.  By  1820  this  had  materially  increased 
and  from  that  time  on,  down  to  the  present  day,  the  anthracite  coal 
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trade  has  had  a  rapid  development.  Great  difficulty  was  encountered 
in  earlier  years  in  making  people  believe  that  mineral  coal  could  be 
successfully  used  as  fuel  and  the  earliest  shippers  of  Pennsylvania 
anthracite  accompanied  their  shipments,  taking  grates  which  were  set 
up  in  public  houses  to  demonstrate  the  use  and  value  of  this  fuel. 

The  use  of  bitimiinous  coal  also  dates  from  the  latter  part  of  the 
eighteenth  century,  a  coal  mine  being  reported  as  opened  in  the 
vicinity  of  what  is  now  the  city  of  Pittsburg  even  earlier  than  tho 
date  of  the  first  authentic  use  of  anthracite,  but  no  reliable  records 
regarding  it  can  be  secured.  It  is  known,  however,  that  after  1794 
when  the  first  steam  engine  was  employed  in  Pittsburg  the  demand 
for  bituminous  coal  increased  and  that  within  a  few  years  a  number 
of  mines  had  already  been  opened  in  the  region.  Bituminous  coal 
was  not  employed  to  any  extent  for  industrial  purposes,  however, 
until  about  1825,  in  which  year  it  is  reported  that  about  3600  tons 
of  coal  were  used  in  the  vicinity  of  Pittsburg.  From  that  time  on 
the  soft  coal  output  has  increased  rapidly  until  it  now  surpasses  the 
anthracite.  The  Northern  Appalachian  coal  field  from  its  proximity 
to  the  great  manufacturing  centers  has  always  been  the  most  im- 
portant bituminous  coal  field  in  the  United  States. 

Although  coal  was  discovered  near  Frostburg  at  least  as  early  as 
1782,*  the  first  eastern  shipments  from  the  Maryland  coal  district 
were  not  made,  so  far  as  known,  until  1820,  when  small  amounts 
were  transported  by  barges  down  the  Potomac  river.  Since  the  con- 
struction of  the  Baltimore  and  Ohio  Railroad  in  1842  and  of  the 
Chesapeake  and  Ohio  Canal  in  1850,  the  output  from  the  Maryland 
mines  has  very  rapidly  increased  and  nimierous  companies  are  now 
engaged  in  the  mining  of  coal  in  Maryland. 

The  development  of  the  southern  Appalachian  coal  field  dates  from 
a  later  period  than  the  northern  Appalachian  field,  although  coal  was 
mined  in  the  Birmingham  district  as  early  as  1836.     It  was  not, 

'Carte  gto^rale  des  Trelze  Etats  Unis  et  Indfipendants  de  I'Am^rique  Sep- 
tentrlonale  d'apr^s  M.  Bonne,  1782,  shows  a  "  Mine  de  Charbon  "  at  the  mouth 
of  Georges  Creek. 
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however,  until  after  the  close  of  the  Civil  War  that  the  great  im- 
portance of  this  district  became  apparent. 

Of  more  importance  even  than  the  anthracite  and  bituminous  coals 
of  Carboniferous  age  in  the  eastern  states  in  these  early  days  were 
the  Triassic  coals  of  the  Richmond  basin  in  Virginia  which  until 
the  late  thirties  were  more  extensively  mined  than  any  other  coal 
beds  of  the  United  States  with  the  exception  of  the  anthracite  coals 
of  Pennsylvania.  Even  as  early  as  1789  shipments  had  been  made 
from  this  region  to  northern  cities.  This  field  is,  however,  of  rela- 
tively small  importance  at  the  present  day  compared  with  the  great 
areas  of  Carboniferous  coal  to  the  westward. 

The  coal  fields  west  of  the  AUeghanies  were  much  later  in  develop- 
ment than  those  of  the  eastern  fields,  although  the  bituminous  coal 
of  the  interior  region  was  already  mined  to  some  extent  during  the 
decade  from  1830  to  1840.  Considerable  shipments  were  made 
down  the  Ohio  river  soon  after  1840,  and  from  that  time  on  the 
importance  of  the  coal  deposits  of  the  interior  became  more  and  more 
marked  as  the  region  became  more  fully  settled. 

The  development  of  coal  on  the  Pacific  coast  was  of  still  more 
recent  date,  the  industry  attaining  little  importance  until  after  1860, 
when  coal  began  to  be  shipped  in  considerable  quantities  to  San  Fran- 
cisco and  other  points  from  mines  in  California,  Oregon,  and  Wash- 
ington. The  development  of  the  coal  industry  on  the  Pacific  coast 
has  encountered  many  vicissitudes  because  of  the  many  difficulties 
encountered  in  the  mining  operations. 

Origin  of  Coat.. 

Coal  is  formed  from  vegetable  debris.  This  is  shown  from  the 
chemical  composition  of  the  materials  and  their  association  with  defi- 
nitely recognizable  roots,  trunks,  branches,  and  leaves  of  a  character 
typical  of  the  period  when  the  coal  deposits  were  laid  down.  The 
state  of  preservation  of  the  plant  remains  depends  to  a  considerable 
extent  on  the  stage  of  alteration  of  the  materials,  although  the  organic 
structure  is  generally  entirely  obliterated  in  the  main  body  of  all  coal 
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seams.  Plant  remains  are  generally  present,  however,  in  the  shales 
and  clays  overlying  and  underlying  the  coal  bed,  and  it  is  not  uncom- 
mon to  find  the  layers  beneath  the  coal  penetrated  by  rootlets  which 
branch  in  all  directions  as  in  the  soils  and  subsoils  of  the  present  day. 
At  times  these  adjacent  beds  afford  vast  numbers  of  determinable 
plant  remains  in  which  the  most  delicate  structures  are  preserved. 
In  this  way  paleontologists  have  been  able  to  show  the  character  of 
the  forests  of  the  period  of  coal  formation  and  even  to  describe  the 
accompanying  insect  life,  caught  in  the  exuding  gum  of  the  trees. 

Every  gradation  from  unaltered  vegetable  debris  through  peat, 
lignite,  bituminous  coal,  semi-bituminous  coal,  semi-anthracite,  an- 
thracite, graphitic  anthracite  to  graphite  may  be  found  and  there 
is  every  reason  to  believe  that  all  of  these  materials  have  had  a  com- 
mon origin,  although  their  method  of  accumulation  may  have  varied 
in  different  localities. 

Two  views  have  been  advanced  to  account  for  the  deposition  of 
vegetable  debris  in  sufficiently  large  quantities  to  produce  beds  of 
coal.  By  the  first  its  origin  would  be  explained  through  the  growth 
and  burial  of  the  material  in  the  place  where  it  is  now  found;  by 
the  second  through  the  transportation  of  the  material  by  stream  and 
shore  currents  from  the  nearby  land  of  the  period,  and  its  deposition 
in  shallow  waters  not  far  from  shore,  like  other  sedinuents. 

By  those  holding  the  first  view  coal  deposits  have  been  compared 
to  sphagnous  or  peat-like  accumulations  in  marshes,  or  cypress  and 
mangrove  swamps  which  have  gradually  spread  along  low  shore-lines 
for  great  distances  and  through  slow  subsidence  been  buried  and  pro- 
tected by  muddy  and  sandy  sediments.  As  coal  deposits  are  often 
found  at  successive  horizons  through  a  thickness  of  thousands  of  feet, 
the  same  conditions  of  plant  accumulations  must  necessarily  have  per- 
sisted throughout  the  entire  period,  with  the  exception  of  longer  or 
shorter  interruptions  when  the  muddy  and  sandy  beds  were  laid 
down.  By  those  holding  this  view  it  is  considered  impossible  on  any 
other  grounds  to  account  for  the  existence  of  vertical  tree  trunks 
with  their  roots  branching  in  the  soil  in  which  they  evidently  lived. 
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A  succession  of  sixty-eight  such  forest  growths  has  been  described 
by  Dawson  in  the  Carboniferous  strata  of  Nova  Scotia. 

By  those  holding  the  view  that  coal  seanu  have  been  formed  from 
vegetable  d6bris  derived  from  the  adjacent  land,  no  other  explanation 
is  considered  possible  for  the  stratified  character  of  so  many  coals, 
with  their  shale  and  clay  partings.  The  gradual  change  at  times  of 
coal  beds  laterally  into  shaly  and  even  sandy  deposits  is  also  con- 
sidered evidence  of  their  origin  in  this  way.  Furthermore,  the  very 
homogeneous  and  almost  structureless  character  of  many  coals  is 
cited,  and  the  fact  that  the  calcium  sulphate  of  sea-water  could 
readily  reduce  vegetable  debris  to  a  pulp-like  mass  destroying  all 
plant  structure.  The  existence  also  at  times  of  marine  organisms  in 
deposits  interstratified  with  the  coal  beds  is  likewise  introduced  to 
support  the  interpretation  that  the  coal  was  formed  in  such  cases  in 
waters  open  to  the  sea  and  in  a  manner  similar  to  other  sediments. 

In  the  light  of  this  more  or  less  conflicting  evidence  it  seems  more 
than  probable  that  both  processes  have  been  in  operation  and  that 
some  coal  beds  have  been  formed  in  situ  as  first  described,  while 
others  have  accumulated  in  shallow  waters  like  other  sediments. 
Only  in  this  way  can  all  the  phenomena  be  satisfactorily  explained. 

Many  suggestions  have  been  made  regarding  the  climate  during 
the  period  of  formation  of  such  extensive  deposits  of  vegetable  debris 
as  characterize  the  Carboniferous  and  Cretaceous  periods.  Some 
have  advanced  the  view  that  the  amount  of  carbon  dioxide  in  the 
atmosphere  must  have  been  far  greater  than  at  the  present  time.  It 
is  quite  possible  that  there  has  been  a  diminution  of  this  gas  in  the 
atmosphere  in  later  geological  periods  but  it  seems  hardly  probable 
that  the  amount  at  the  close  of  the  Paleozoic  could  have  been  greatly 
in  excess  of  that  now  prevailing  since  even  in  the  Carboniferous 
period  there  were  numerous  air-breathing  animals  such  as  the  laby- 
rinthodonts  and  the  insects  which  could  hardly  have  existed  in  an 
atmosphere  very  different  from  that  of  the  present  day. 

The  suggestion  that  the  climate  must  have  been  much  warmer  to 
account  for  such  a  luxuriant  growth  of  coal-producing  plants  is  like- 
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wise  difficult  of  acceptance  when  there  is  the  best  of  evidence  of  the 
existence  of  glaciers  in  Carboniferous  time  even  within  the  limits  of 
the  present  tropical  zone.  It  seems  probable,  however,  that  the  cli- 
mate was  in  general  moist  since  the  flora  of  the  period  spread  widely 
over  the  land  areas  of  the  globe,  extending  even  into  arctic  latitudes. 

The  enormous  thickness  of  the  accumulation  of  vegetable  debris 
may  be  appreciated  when  it  is  known  that  not  less  than  seven  feet  of 
closely  compacted  vegetable  debris  is  necessary  to  produce  a  foot  of 
bituminous  coal,  and  that  ten  feet  of  similar  material  is  required  to 
produce  one  foot  of  anthracite  coal.  The  great  Mammoth  seam  of 
the  anthracite  region  of  Pennsylvania  which  frequently  has  a  thick- 
ness of  30  feet  would  thus  require  300  feet  of  closely  compacted  vege- 
table debris  for  its  formation. 

Beference  has  been  made  above  to  the  deposits  associated  with  coal 
beds.  In  every  region  a  certain  definite  association  has  been  com- 
monly found  to  occur,  although  exceptions  to  the  rule  are  not  infre- 
quent In  general  the  coal  deposit  rests  upon  a  bed  of  clay 
which  on  account  of  the  low  percentage  of  the  alkalies  has  an  im- 
portant economic  value  as  a  fire-clay.  Overlying  the  coal  there  is 
commonly  a  dark,  more  or  less  bituminous,  shale,  which  in  turn  may 
be  succeeded  either  by  a  lighter  colored  shale  or  sandstone.  The 
underlying  bed  is  the  soil  upon  which  the  coal  flora  grew  and  from 
which  the  alkalies  were  extracted  by  the  growing  plants  while  the 
overlying  beds  are  the  materials  which  under  varying  conditions 
were  deposited  upon  and  preserved  the  accumulated  vegetable  debris. 
Less  frequently  limestones  and  dolomites  are  found  associated  with 
the  other  deposits,  depending  upon  whether  the  area  became  depressed 
sufficiently  to  produce  open  waters,  with  little  or  no  transportation  of 
muddy  and  sandy  sediments. 

Geological  Age  of  Coal. 

Coal  deposits  of  economic  value  have  been  found  at  all  geological 
horizons  from  the  Devonian  to  the  Recent.  The  most  important 
beds  are  of  Carboniferous,  Triassic,  Cretaceous,  and  Tertiary  age. 
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Among  these  the  Carboniferous  coals  have  been  much  more  exten- 
sively developed  than  those  of  later  date.  The  most  important  coal 
deposits  of  central  and  eastern  North  America,  of  Europe,  and  of  Aus- 
tralia are  of  Carboniferous  age.  To  this  horizon  belong  all  of  the 
Maryland  coals. 

Distribution  and  Production  of  Coal. 

Coal  is  found  on  every  continent.  The  chief  sources  of  coal  at 
the  present  day  are  in  central  and  eastern  iSTorth  America,  in  the 
United  States  and  Nova  Scotia ;  in  central  and  southern  continental 
Europe  and  England ;  in  eastern  Australia ;  and  in  eastern  and  south- 
ern Asia,  in  Japan  and  India,  Coal  is  also  known  to  occur  in  South 
America  and  Africa.  Its  extent  even  in  the  countries  where  it  has 
been  most  extensively  developed  is  not  fully  established  and  the 
known  areas  of  its  distribution  are  being  yearly  extended  as  the  in- 
dustrial demands  increase. 

The  following  table '  shows  the  total  amount  of  coal  produced  in 
the  various  countries  of  the  globe  from  the  latest  statistical  returns. 

The  production  by  the  United  States  as  shown  by  this  table  is 
somewhat  more  than  one-third  of  the  entire  coal  output  of  the  world 
and  now  exceeds  that  of  Great  Britain,  which  it  for  the  first  time 
surpassed  in  1899.  Since  that  year  the  United  States  has  main- 
tained a  steady  increase  in  production  over  that  of  Great  Britain. 
After  1877  the  United  States  permanently  displaced  Grermany,  which 
in  that  year  had  a  somewhat  larger  output  than  this  country.  In 
1880  the  percentage  of  Great  Britain  was  2.3  times  that  of  the  United 
States  and  in  1890  1.4  times.  During  the  last  35  years  the  coal 
production  of  the  United  States  has  increased  852%  while  that  of 
Great  Britain  has  increased  only  120%,  and  Germany  218%. 

*  This  table  was  compiled  by  the  U.  S.  Geological  Survey  from  the  latest 
records. 
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The  World's  Pboduction  of  Coal. 


Country. 


United  States  (1903)    long  tons  ^ 

Great  Britain  (1903) do 

(lermany  (1903)     metric  tons  *. 

Austria-Hungary  (1902) .do 

France  (1903)    do 

Belgium  (1903)   do 

Russia  (1902)  long  tons. . 

Japan  (1901)  metric  tons. . 

(^ada  (1903)    short  tons  ^ 

India  (1902) long  tons. . 

New  South  Wales  (1902) do 

Spain  (1903) metric  tons. . 

South  African  Republic  (1902) long  tons. . 

New  Zealand  (1902) do 

Mexico  (1902) metric  tons. . 

Sweden  (1902)  do. . . . . 

Italy  (1902)    do 

Holland   (1902)    do 

Queensland  (1902) long  tons. . 

Victoria  (1902)    do 

Natal  (1902)  do 

Cape  Colony  (1902) do 

Tasmania  (1902)    do 

Other  countries  ■  do 


Total 

Percentage  of  the  United  States . 


usual  unit  in 
producing 
country. 

Equivalent  in 
snort  tons. 

319.068,229 

357,356,416 

230,334.469 

257.974,605 

162,312,075 

178,916,600 

39.479,560 

43,518,319 

35.002,992 

38,583,798 

23,870.820 

26,312.805 

15.259,674 

17,090,835 

8,945.938 

9,861,107 

7,996.634 

7,996,634 

7,424,480 

8,315,418 

5,942,011 

6,655,052 

2,798,113 

3.084,360 

1,590.330 

1.781,170 

1,362.702 

1.526,226 

710,000 

782,633 

304,733 

335,907 

413,810 

456,143 

399,133 

439,964 

501,631 

561,715 

225.164 

252,184 

592.821 

663.960 

165.557 

185,424 

48,863 

54,727 

4,600,361 

5,152,404 

967.858  406 

37 

*A  long  or  gross  ton  equals  2240  pounds;  a  metric  ton  2204.6  pounds,  and 
a  short  ton  2000  iKiunds. 

'  Includes  China.  Turkey,  Servia,  Portugal,  United  States  of  Colombia,  Chile, 
Borneo  and  Labuan,  Peru.  Greece,  etc. 


Coal  is  found  in  more  than  half  of  the  states  and  territories  of  the 
United  States.  The  position  of  these  areas  is  sho\\Ti  on  the  accom- 
panying map  (Plate  XIV).  The  Carboniferous  and  Triassic  coals 
are  found  to  the  east  of  the  one  hundredth  meridian,  the  Triassic 
coals  being  confined  to  small  areas  near  the  Atlantic  coast.  The 
Cretaceous  coals  occur  between  the  one  hundredth  and  one  hundred 
and  fifteenth  meridians,  in  the  Rocky  Mountain  region.  The  Ter- 
tiary coals  lie  to  the  west  of  the  one  hundred  and  twentieth  meri- 
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dian  along  the  Pacific  coast.  The  relative  importance  of  these  areas 
at  the  present  time  may  be  judged  from  the  production  of  coal  in 
1903.  In  that  year  the  production  of  the  Carboniferous  coals 
amounted  to  262,270^236  tons,  of  Triassic  coals  to  85,393  tons,  of 
Cretaceous  coals  to  17,053,790  tons,  and  of  Tertiary  coals  to  3,389,- 
837  tons.  This  production  does  not,  however,  coincide  with  the  ex- 
tent of  known  coal-bearing  formations  in  the  several  areas  as  will  be 
seen  from  the  following  figures :  the  total  Carboniferous  areas  have 
been  estimated  by  the  U.  S.  Geological  Survey  to  amount  to  234,667 
square  miles,  of  Triassic  to  1070  square  miles,  of  Cretaceous  to  143,- 
720  (including  lignite  100,110),  and  Tertiary  to  1050  square  miles. 
In  this  estimate  the  areas  of  lignite  coal  of  Tertiary  age  are  not  in- 
cluded. They  are  estimated  to  cover  approximately  56,500  square 
miles  along  the  Gulf  border  in  Alabama,  Mississippi,  Louisiana, 
Arkansas,  and  Texas,  but  they  have  small  economic  value  at  the 
present  time.  All  of  these  figures  are  regarded  as  only  approximate 
since  areas  now  considered  as  unproductive  may,  imder  different  con* 
ditions,  come  to  have  commercial  value.  For  example,  many  of  the 
deep-lying  coals  are  not  included  in  the  above  estimate. 

The  Production  of  Ck)AL  in  the  United  States  in  1903. 

Cabboniferous   CJoals.  Arealn  Production 

aq.  miles.  short  tons. 
Anthracite. 

Anthracite  field,  Pennsylvania 484  74,607,068 

Bituminous  and  8emi-bituminou8, 
Northern  Appalachian  field: 

Pennsylvania   15,800  103,117,176 

Ohio    12,000  24,838,103 

Maryland 510  4.846,166 

Virginia  1,850  3,433,233 

West  Virginia 17,280  29.337,241 

Eastern  Kentucky    10,300  3,158,972 

57,740         168J30T890 

Southern  Appalachian  field: 

Tennessee  4,400  4,798,004 

Georgia    167  416.951 

Alabama    8,500  11,654.324 

13,067  iM69,279 
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The  Production  of  Coal  in  the  United  States  in  190^.  — Contini*ed. 

^                            «                                                  A^«i.«  Production 

Carboniferous  Coals.                                      Areain  j^ 

aq.  miles.  abort  tons. 
SUuminouH  and  Semi-biiuminout, 
Northern  Interior  field: 

Michigan 11,300  1,367,619 

Central  Interior  field: 

Indiana    9,300  10,794,692 

Western  Kentucky 5,800  4,379,060 

Illinola .42,900  36,957,104 

58,000  52,130,856 

Western  Interior  field: 

Iowa  20,000  6,419,811 

Missouri 23,000  4,238,586 

Nebraska 3,200        

Kansas  20,000  5.839,976 

Arkansas  1,728  2,229,172 

Indian  Territory 14,848  3,517,388 

Texas  11,300  926,759 

94,076  23.171,692 

Triassic  Ck>ALS. 
Atlantic  Coast  field: 
Bituminous,  etc. 

Virginia 270  18.084 

North  Carolina  800  17,309 

1,070  35,393 

Cretaceous  Coals. 
Rocky  Mountain  field: 
A.nthracit€. 

Colorado  and  New  Mexico 16  72,731 

Bituminous^  lignite,  etc. 

North  Dakota 28,620  278.645 

Montana    32,000  1,488,810 

Wyoming    16,500  4,635,293 

Utah 2,000  1.681,409 

Colorado    18,100  7,381,463 

New  Mexico  2,890  1.511.189 

Idaho   4.250 

Nevada 

100.110  16.981.059 


232  BEPOBT    ON    THE    COALS    OF   MABIXAND 

Thb  Production  of  Coal  in  thb  United  Statbs  in  1903.^  Continued, 
Tebtiabt  Coals.  „^"^i  in 

Pacific  Coast  fields: 
Bituminous,  etc. 

Washington 460  3,193.273 

Oregon  320  91,144 

California   280  104.673 

Alaska   747 

1,050  3,389,837 

Total  production  including  colliery  consumption. . . .  357,356,416 

Still  other  factors  than  their  areal  extent  have  to  be  considered  in 
determining  the  importance  of  coal  deposits.  Among  these  may  be 
mentioned  the  proximity  of  the  coal  to  market  and  the  ease  with 
which  it  can  be  transported.  The  quality  of  the  coal  is  also  an  im- 
portant matter,  as  well  as  the  cost  of  mining,  the  latter  depending 
upon  the  character  of  the  coal,  its  attitude  and  position,  the  thick- 
ness of  the  seam,  and  the  number  of  beds  which  can  be  reached  by 
the  same  operation. 

The  AppAiAcniAN  Coal  Field. 

The  Appalachian  coal  field,  which  includes  the  Maryland  coal 
deposits,  extends  from  northern  Pennsylvania  to  central  Alabama,  a 
distance  of  about  800  miles.  It  embraces  parts  of  the  states  of  Penn- 
sylvania, Ohio,  West  Virginia,  Maryland,  Virginia,  Kentucky,  Ten- 
nessee, Georgia,  and  Alabama.  Excluding  the  Carboniferous  anthra- 
cite field  of  eastern  Pennsylvania,  which  is  estimated  to  contain  a 
productive  area  of  484  square  miles,  the  Appalachian  field  proper 
embraces  70,807  square  miles,  75  per  cent  of  which  is  regarded  as 
productive.  The  Appalachian  coal  field  is  over  175  miles  in  width 
in  the  north,  gradually  narrowing  southward  until  it  is  less  than  20 
miles  wide  in  Tennessee,  beyond  which  it  again  expands  to  a  width 
of  over  75  miles  in  x\labama. 

The  total  output  of  the  Appalachian  field  in  1903  amounted  to 
185,600,119  tons  of  coal,  the  adjoining  anthracite  field  during  the 
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same  year  producing  in  addition  74,607,068  tons.*  The  relation  of 
this  eastern  field  to  the  great  interior  Carboniferous  fields  which 
cover  more  than  twice  the  area  may  be  seen  by  the  fact  that  the  pro- 
duction in  the  latter  region  in  the  same  year  amounted  to  only  76,- 
670,167  tons. 

The  Appalachian  coal  field  is  by  far  the  most  important  of  the 
coal  fields  of  the  United  States.  Not  only  is  its  production  greater 
than  that  of  any  other  area,  but  its  location  renders  it  much  more 
available  to  the  great  eastern  industrial  markets.  It  has  many 
workable  beds  and  on  account  of  the  demand  for  the  coal  these  have 
been  much  more  highly  developed  and  their  areal  extent  much  more 
definitely  determined  than  in  any  of  the  other  districts,  with  the  ex- 
ception of  the  adjoining  anthracite  field,  which,  although  separated 
to-day  and  containing  coal  of  so  different  a  character,  is  yet  geolog- 
ically part  of  the  same  great  basin. 

The  Appalachian  field  presents  certain  general  structural  features 
that  bear  a  direct  relationship  to  the  character  of  the  coals.  Along 
the  eastern  margin  the  rocks  are  frequently  considerably  folded,  the 
coal  lying  in  long  synclinal  troughs  that  are  parallel  to  the  general 
structure  of  the  Appalachian  belt,  while  to  the  westward  these  folds 
gradually  flatten  out  until  along  the  western  margin  of  the  field  the 
beds  lie  nearly  horizontal.  As  a  result  of  this  increased  folding  east- 
ward the  coals  have  become  metamorphosed  through  heat  and  pres- 
sure after  they  were  buried  and  contain  a  gradually  higher  percentage 
of  fixed  carbon  with  a  correspondingly  less  amount  of  volatile  carbon. 
The  coals  in  consequence  change  gradually  from  the  soft  bituminous 
varieties  to  the  semi-bituminous  and  these  in  turn  to  hard  anthracites 
in  the  highly  folded  basins  of  Pennsylvania  and  Virginia  to  the  east 
of  the  main  Appalachian  belt.*  In  general  the  coal  deposits  are 
thickest  along  the  eastern  margin  of  the  field  and  gradually  thin  west- 

^The  output  was  reduced  during  1902  on  account  of  the  anthracite  coal 
strike.    It  was  67,471,667  tons  in  1901,  and  only  41,373,595  in  1902. 

'Professor  J.  J.  Stevenson  claims  that  anthracite  coal  is  produced  not  hy 
metamorphism,  hut  hy  the  longer  exposure  of  this  coal  to  the  action  of  per- 
colating water  hefore  final  burial  and  consolidation  of  the  rocks,  whereby  the 
volatile  constituents  were  removed. 
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ward.  Many  of  the  coal  beds  can  be  traced  continuously  over  thou- 
sands of  square  miles^  while  otJiers  have  only  a  local  development 
It  is,  therefore,  necessary  to  observe  care  in  establishing  correlations 
of  the  beds  in  distant  and  disconnected  areas,  although  the  fossils  fre- 
quently prove  sufficiently  characteristic  to  determine  the  various 
horizons. 

The  northern  Appalachian  field,  on  account  of  its  proximity  to  the 
great  centers  of  consumption,  has  up  to  the  present  time  been  much 
more  extensively  developed  than  the  southern  field.  Its  production  in 
1903  was  168,730,890  tons  as  against  16,869,279  tons  in  the  southern 
field.  Notwithstanding  the  extensive  development  of  the  northern 
field  there  are  still  considerable  areas  distant  from  the  lines  of  trans- 
portation that  have  not  yet  been  fully  explored.  Further  study  is 
constantly  bringing  to  light  new  regions,  and  railroads  are  being  ex- 
tended into  these  new  districts. 

The  accompanying  map  (Plate  XV)  shows  the  areal  extent  of  the 
northern  field  together  with  the  important  lines  of  transportation 
which  enter  it.  Both  the  upper  and  lower  coals  are  represented.  The 
lower  coals  pass  beneath  the  area  of  the  upper  beds  and  thus  occupy 
the  entire  coal  district.  This  northern  field  covers  an  area  of  57,740 
square  miles,  and  has  developed  with  marvelous  rapidity  as  will  be 
seen  by  comparing  its  total  output  during  the  decades  from  1850  on. 

Tabub  Showing  Pboduction  of  CJoal  in.  Northern  Afpaulchian  Puxd. 

1850 1,882.517  1890 66,293,157 

1860 4,730,546  1900 130,078.814 

1870 13,712,856  1902 158,123,240 

1880 32,869,211  1903 168,730,890 

In  1870  the  output  of  the  anthracite  field  exceeded  that  of  the 
northern  Appalachian  bituminous  field  by  nearly  3,000,000  tons, 
but  in  1880  the  bituminous  field  had  surpassed  the  anthracite  by 
somewhat  over  4,000,000  tons,  and  since  that  date  the  difference 
between  them  has  steadily  been  growing  greater  until  tiie  bituminous 
field  at  the  present  time  produces  more  than  twice  the  tonnage  of 
the  anthracite  field.  This  disparity  will  unquestionably  be  still 
more  marked  as  time  goes  on. 
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CnARACTER  OF   COAL  AlH)  ItS  TIbES. 

The  fuel  constituents  of  coal  consist  primarily  of  the  fixed  or  non- 
volatile carbon  and  the  volatile  hydrocarbons.  The  other  constituents 
may  be  classed  as  ash  and  water,  the  former  consisting  of  non-car- 
bonaceous matter  which  was  deposited  in  the  bed  of  vegetable  debris, 
and  therefore  partakes  of  the  character  of  the  sedimentary  deposit  of 
the  period.  To  this  is  added  whatever  was  subsequently  brought  in 
by  percolating  waters.  When  not  present  in  sufficiently  large 
amoimts  to  seriously  retard  combustion  its  influence  is  for  the  most 
part  purely  negative  although  it  may  at  times  contain  fusible  con- 
stituents that  may  prove  of  positive  harm  by  forming  clinkers  on 
the  grate  bars.  The  percentage  of  ash  in  commercial  coals  varies 
from  1  to  15  per  cent  in  the  best  coals,  the  amount  generally  varying 
between  2  and  8  per  cent.  One  of  the  most  serious  constituents  of 
the  ash  is  sulphur  which  on  combustion  readily  corrodes  the  surfaces 
of  iron  with  which  it  comes  in  contact.  The  percentage  of  sulphur 
varies  in  most  commercial  coals  from  a  fraction  of  1  to  4  per  cent, 
although  it  generally  Womes  a  serious  injury  to  the  coal  for  most 
purposes  when  it  exceeds  1  per  cent.  Another  injurious  constituent 
is  phosphorus.  Both  sulphur  and  phosphorus  are  particularly 
harmful  in  coal  used  for  metallurgical  purposes. 

Water  is  also  injurious  when  present  in  large  amounts,  since  it 
reduces  the  fuel  value  of  coal.  The  amount  of  water  varies  from  less 
than  1  per  cent  in  anthracite  to  as  much  as  25  per  cent  in  lignite. 
In  most  high-grade  steam  coals  such  as  are  found  along  the  eastern 
margin  of  the  Appalachian  coal  field  the  amount  of  moisture  gen- 
erally varies  from  a  fraction  of  1  to  3  per  cent. 

The  relative  proportion  of  fixed  carbon  and  volatile  combustible 
material  varies  greatly  in  different  coals.  In  graphite  and  the  graph- 
itic anthracite  all  or  nearly  all  of  the  volatile  hydrocarbons  have 
been  driven  off  and  the  carbon  present  is  practically  all  in  the  form 
of  fixed  carbon.  In  anthracite  coal  the  fixed  carbon  generally  varies 
from  80  to  88  per  cent  with  an  average  of  about  85  per  cent,  which 
on  the  basis  of  the  percentage  of  fuel  cx)nstituents  would  give  about 


Maryland 


VOLUME  V.  PL^TE  XV 


V 

\ 


MARYTAND    GEOLOGICAL    SURVEY  239 

95  per  cent.  The  volatile  matter  varies  commonly  from  3  to  8  per 
cent  with  an  average  of  4  to  5  per  cent,  which  similarly  reduced 
would  give  on  the  basis  of  the  percentage  of  fuel  constituents  about 
6  per  cent.  In  the  case  of  the  semi-bituminous  coals  the  percentage 
of  the  fixed  carbon  varies  from  Go  to  80  per  cent,  the  best  coals  com- 
monly running  from  70  to  76  per  cent.  The  proportion  of  volatile 
matter  varies  from  14  to  26  per  cent,  the  best  coals  generally  showing 
an  average  of  from  15  to  20  per  cent.  In  the  case  of  the  bituminous 
coals  the  percentage  of  fixed  carbon  varies  from  45  to  70  per  cent 
and  the  volatile  hydrocarbons  from  25  to  45  per  cent,  the  various 
seams  in  the  same  district  differing  oftentimes  materially  in  their 
different  parts  and  even  the  same  seam  may  change  its  character  in 
passing  from  one  district  to  another. 

The  result  obtained  by  dividing  the  percentage  of  fixed  by  the 
percentage  of  volatile  carbon  is  known  as  the  fuel  ratio  and  in  gen- 
eral the  calorific  or  heat-producing  value  increases  with  the  increase 
of  this  ratio,  since  the  combustion  of  fixed  carbon  produces  a  larger 
amount  of  heat  than  the  combustion  of  the  volatile  carbons.  When 
the  amount  of  volatile  carbon  constituents  becomes  so  small  that 
combustion  is  difiicult  the  fuel  ratio  no  longer  expresses  the  real 
fuel  value.  This  is  the  case  in  certain  graphitic  anthracites  as  well 
as  of  graphite  itself,  neither  of  which  can  be  regarded  as  a  fuel.  The 
fuel  ratios  of  anthracite  coal  range  from  5  to  28,  the  great  majority 
affording  from  10  to  20,  the  average  being  not  far  from  15.  Within 
the  semi-bituminous  belt  along  the  northeastern  margin  of  the  Ap- 
palachian field  the  fuel  ratios  vary  generally  from  3  and  5  while 
throughout  the  remainder  of  the  district  the  fuel  ratios  range  from 
1  to  3  although  there  are  many  exceptions  to  this  general  statement. 

Coal  is  used  for  a  great  variety  of  purposes,  among  the  more  im- 
portant coals  being  domestic  coals,  steam  coals,  gas  coals,  metal- 
lurgical coals,  and  smithing  coals.  The  kind  of  coal  used  for  a  par- 
ticular purpose  depends  to  a  considerable  extent  on  the  proximity  of 
the  fuel  of  a  particular  quality,  although  for  special  purposes  the 
particular  type  of  coal  desired  may  be  transported  to  great  distances. 
For  example,  anthracite  coal  is  coming  to  be  more  and  more  largely 
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employed  exclusively  for  domestic  purposes  throughout  the  eastern 
and  northern  states  along  the  seaboard  and  adjacent  to  the  Great 
Lakes,  while  bituminous  coal  is  largely  used  for  the  same  purposes 
in  other  sections  of  the  country.  Again,  the  semi-bituminoxis  coals 
are  greatly  prized  for  steam-producing  purpases  along  the  eastern 
seaboard  while  the  softer  bituminous  coals  serve  the  same  purpose  to 
the  west  of  the  Alleghany  mountains.  On  the  other  hand,  the  smith- 
ing requirements  are  such  that  the  better  grades  of  semi-bituininous 
coals  are  shipped  from  the  northeastern  Appalachian  field  to  all  sec- 
tions of  the  coimtry  for  that  purpose,  going  even  to  the  Pacific  coast. 
In  general  the  bituminous  coals  with  their  high  percentage  of  vola- 
tile hydrocarbon  are  best  adapted  to  gas-making.  Furthermore,  cer- 
tain characters  for  the  most  part  unrelated  to  the  chemical  composi- 
tion of  the  coal  determines  its  value  for  coking  purposes.  Most 
coking  coals  have  a  fuel  ratio  of  between  1  and  2^.  Coals 
relatively  low  in  ash  and  sulphur,  however,  are  best  adapted  for 
coke-making. 

There  are  several  varieties  of  coal  in  the  Ajipalachian  bituminous 
field  in  addition  to  those  which  are  designated  as  semi-bituminous 
and  bituminous  coals.  Among  the  bituminous  coals  are  special  kinds 
known  as  splint,  cannel,  and  block  coals  whose  characters  are  de- 
pendent on  textural  features,  in  part  produced  by  the  conditions 
under  which  they  were  originally  deposited  and  in  part  by  the  struc- 
tural changes  which  have  since  taken  place  in  the  beds  themselves. 
The  block  coals,  for  example,  show  a  tendency  to  break  up  into  more 
or  less  cubical  blocks.  The  cannel  coals  are  very  homogeneous  in 
texture,  contain  a  large  amount  of  volatile  matter,  and  are  described 
by  Newberry  as  having  been  formed  in  lagoons  by  the  accumulation  of 
fine  carbonaceous  mud  which  had  its  origin  in  completely  macerated 
vegetable  tissue.  An  interesting  feature  in  the  constitution  of  some 
coal  beds  is  that  one  variety  of  coal  may  exist  above,  another  below 
a  parting  within  the  same  seam,  or  on  the  other  hand,  a  special  va- 
riety of  coal  may  appear  in  one  part  of  the  seam  in  one  district  while 
another  variety  may  be  present  at  the  same  horizon  in  an  adjacent 
region. 
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Stbatigraphy  of  the  Maryi-and  CoAii  Measubes. 

INTBODUCTOBY. 

The  rocks  which  form  the  surface  of  the  Maryland  coal  district 
are  entirely  of  the  class  known  as  sedimentary  or  clastic — that  is, 
they  represent  deposits  of  material  derived  from  the  destruction  of 
older  rocks  and  laid  down  by  moving  Avater.  The  details  of  this 
process  will  be  described  more  fully  in  the  chapter  dealing  with  the 
geological  history  of  the  region. 

These  rocks,  like  all  rocks  of  sedimentary  origin,  are  stratified — 

that  is,  they  consist  of  distinct,  superimposed  beds  which  differ  from 

each  other  in  composition,  texture,  and  appearance.     Some  consist 

of  pebbles  cemented  together,  and  are  known  as  conglomerate;  some 

<5on8ist  of  small  grains  of  quartz  sand  and  are  known  as  sandstone; 

^ome  consist  of  clay  with  more  or  less  fine  sand,  and  are  known  as 

^^^^^le  *  or  sandy  shale  or  fire-clay;  some  consist  of  lime  with  varying 

-^^motmts  of  the  shells  of  former  animals  and  clay,  and  are  known  as 

^Tbe  rock  known  as  slate  in  this  region  is  not  a  true  slate  but  a  sTiale, 
-^^  true  slate  differs  from  a  shale  in  mineralogical  composition  and  in  texture; 
^^  usually  has  a  more  glossy  surface,  is  harder,  splits  into  large  thin  sheets 
'^'^sitable  for  roofing,  and  does  not  break  into  small  irregular  fragments  or 
-^»vind  up  into  a  fine  mud  or  clay  suitable  for  brick  making  as  shale  does. 
*X*Tue  slate  never  occurs  with  bituminous  coal  as  shale  does,  but  is  found  in 
^k>^uociation  with  anthracite  coal  and  with  granite,  marble,  and  other  rocks 
"^^"lilch  are  foreign  to  this  region. 
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limestone;  some  consist  principally  of  carbonaceous  matter  of  vege- 
table origin,  and  are  known  as  coal.  All  of  the  above  mentioned 
rocks  are  firmly  consolidated  and  retain  their  form  and  individuality 
against  considerable  force.  Rocks  of  another  class  have  the  same 
composition  as  these  but  differ  from  them  in  being  unconsolidated 
and  hence  are  known  by  other  names.  An  unconsolidated  conglom- 
erate is  a  gravel;  an  unconsolidated  sandstone  is  a  sand;  ^n  uncon- 
solidated shale  is  a  loam  or  clay;  an  unconsolidated  limestone  is  a 
lime-sand  or  a  marl;  an  unconsolidated  coal  is  a  peat  or  lignite.  This 
latter  class  of  rocks  is  not  abundant  or  prominent  in  this  region,  but 
some  representatives  are  found  here,  and  all  are  very  abundant  and 
important  in  other  regions. 

These  various  types  of  rock  sometimes  grade  into  each  other  irregu- 
larly, but  generally  they  are  separated  from  each  other  sufficiently 
to  allow  of  their  recognition  and  of  the  representation  of  their  areas 
upon  a  map.  This  has  been  done  upon  the  maps  of  this  region  pub- 
lished with  the  reports  of  the  Survey  on  Allegany  and  Garrett  coun- 
ties. A  stratimi  of  rock  or  a  series  of  strata  which  differs  enough 
from  those  adjoining  it  in  composition,  appearance,  or  age,  to  per- 
mit a  discussion  of  its  distribution  or  its  representation  upon  a  map 
is  called  a  formation,  and  each  formation  is  named  after  some  locality 
where  it  is  typically  developed  and  where  it  was  first  studied  and 
described. 

The  coal  beds  of  Maryland  are  contained  in  five  formations.  All 
formations  are  grouped  according  to  their  age  into  larger  divisions 
known  as  Systems.  Two  of  these  systems  are  represented  among  the 
coal-bearing  rocks  of  the  region,  and  the  representatives  of  several 
others  lie  deeply  buried  below  the  surface  formations.  The  whole 
sequence  of  strata  lie  not  in  horizontal  position,  but  folded  in  a  series 
of  alternating  basins  ("  synclines ")  and  arches  ("anticlines"). 
These  folds  have  been  cut  into  by  the  action  of  streams  and  weather, 
so  that  in  various  parts  of  the  region  different  strata  are  exposed  at 
the  surface.  The  character  of  this  folding  will  be  described  into 
the  chapter  on  Structure. 
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Formationa 


Dunkard 
890  + feet 


Monongahela  -• 
240-270  feet 


Membera 

Jollytown  limeitone 

Jollytown  coal 

Upper  Washington  limettone 


Waahington  coal 


-I      Waynesburg  "A"  coal 


Conemaugh  -^ 
eOO-700  feet 


Allegheny  -\ 
260-850  feet 


Pottsvllle  i 
826-880  feet 


Scale:   1  Inch  »  800  feet. 


Wayneaburg  coal 
Waynesburg  limestone 
Uniontown  CJoal 
Sewickley  sandstone 
Upper  Sewickley  (Tyson)  coal 
Lower  Sewickley  coal 
Sewickley  limestone 
Redstone  coal 
Redstone  limestone 
Pittsburg  coal 

[Little  Pittsburg  coal 
Little  Pitteburg  limestone 
Connellsville  sandstone 

Little  Clarksburg  or  Franklin  coal 
Clarksburg  limestone 

Lonaconing  coal 

Morgantown  sandstone  and  Elklick  coal 
I  Ames  limestone 
f  Friendsville  coal 


Maynadier  coal 
Saltsbufg  sandstone 
Bakerstown  coal 
Upper  Cambridge  limestone 
Buffalo  sandstone 
Lower  Cambridge  limestone 
Brush  Creek  or  Masontown  coal 
Upper  Mahoning  sandstone 
Mahoning  coal  and  limestone 
Lower  Mahoning  sandstone 
Upper  Freeport  coal  and  limestone 
Upper  Freeport  sandstone 
Lower  Freeport  coal 
Lower  Freeport  limestone 
Lower  Freeport  sandstone 
Upper  Eittanning  coal 

Middle  and  Lower  Kittanning  coals 

"  Split-six  "  coal  [limestone 

Eittanning   sandstone   and    Vanport 

Clarion  sandstone 
Clarion  and  Brookville  coals 
.  Homewood  sandstone 
fMt.  Savage  or  Upper  Mercer  coal 
I  <  Mt  Savage  flre-clay 
(.Lower  Mercer  coal 
Upper  Connoquenessing  sandstone 
Quakertown  coal 

Lower  Connoquenessing  sandstone 


Sharon  coal 

Sharon  conglomerate 


Fio.   19. — Section  showing  relative  positions  of  prominent  beds  in  Maryland 

Coal  Measures. 
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The  rocks  which  inchide  the  Maryland  coal  beds  have  been  claaai- 

fied  as  follows: 

Table  of  Coal-bbabino  FObmations. 
Paleozoic 

Permian   (?)  Dunkard 

Pennsylyanlan 


upper  Carbonlferoufl  J  ^^  ^^j  ^^^^ 


Monongahela 
Conemaugh 
Allegheny 
Pottsville 


Each  of  these  formations  contains  well  characterized  beds  which 
have  received  local  names.  These  are  mentioned  in  their  place  under 
the  discussion  of  each  formation.  The  better  known  beds  are  given 
in  their  relative  positions  in  the  accompanying  illustration, 

THE  POTTSVILLE  FORMATION. 

The  general  character  of  the  formation  is  well  shown  in  the  fol- 
lowing sections,  which  show  the  character  and  the  full  thickness  of 
the  formation.  It  consists  of  conglomerates,  sandstones,  shales,  fire- 
clays, and  coals  which  aggregate  from  325  to  380  feet  in  thickness 
and  a  comparison  of  the  different  sections,  combined  with  a  study  of 
their  geographical  distribution,  shows  an  increase  in  thickness  of  the 
formation  from  northwest  to  southeast.  The  formation,  as  found  in 
Maryland,  is  marked  by  the  development  of  four  sandstone  members, 
one  near  the  base,  two  in  the  center,  and  one  at  the  top,  between  which 
are  varying  thicknesses  of  shale  and  fire-clay  and  usually  four  rather 
insignificant  coal  seams.  The  Sharon  coal  when  present  lies  above 
the  lowest  sandstone,  the  Quakertown  coal  between  the  two  central 
sandstones,  and  the  Mercer  coals  near  the  base  of  the  interval  between 
these  sandstones  and  the  Homewood  sandstone  at  the  top.  The  most 
valuable  deposits  of  fire-clay  are  usually  associated  with  these  Mercer 
coals. 


MARYLAND  QEOLOQICAL  SURVEY. 


VOLUME  V,  PLATE  XVI. 


Fig.  I.— lower  sharon  coal  and  sandstone,  near  westernport,  allegany  county. 


Fig.  2. — upper  connoquenessinc  sandstone,  swallow  falls,  carrett  county. 
VIEWS  OF  POTTSVILLE  FORMATION. 
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Pabtiai«  Section  of  Pottsville  Fobmation  in  Bio  Savaoe  Fibe-clat  Tunnel, 

Gabrett  County. 


Hard  sandstone 

Coal 

Shale 

Soft  fire-clay 

Sandstone  and  *'  Soapstone  " 

Coal»  Mt  Savage^ 

Shale 

Soft  fire-clay,  Mt.  Savai^e 

Flagfo^  sandstone 

Shale 

Soft  clay 

Hard  clay 


17  ft. 

8  in. 
1  ft. 

18  ft.  4  in. 

3  ft  and  1  ft.  4  in. 

4  ft.  0  in. 

9  in. 
6  ft. 

6  ft.  8  in. 

3  ft.  4  in. 
12  ft  8  in. 

4  ft. 


Total,  94  ft  8  in. 

Section  of  the  Pottsville  Formation,  One-half  Mile  Bast  of  Westebnpoet, 

Allegany  County. 

Allegheny  shales 


Hassiye  sandstone,  Homewood 
Ooal,  Mt.  Savage  or  Upper  Mercer 


Concealed,  but  with  abundant  frag- 
ments of  flint  fire-clay  in  the  talus 


Massive  sandstone 
Concealed 

Massive  quarttose  sandstone 
Sandstone 
Concealed 

Black  shale 

Sandstone 

Dark  shales 

Coal,  Quakertown^ 

Dark  gray  shale 

Sandstone 

Concealed 

Dark  gray  shale 
Sandstone 

Concealed 

Massive  sandstone 

Shale 
Sandstone 

Black  shales 


Coal,  Upper  Sharon 

Black  shale 

Sandstone 

Shale  and  sandstone 

Coal,  Lower  Sharon 

Sandstone 

Mauch  Chunk  shales 

Total,    377    ft. 

«  For  details  see  subsequent  discussion. 


61  ft. 


85  ft. 


20  ft. 


25  ft. 


Scale:  I  inch  «  75  feet 
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Pabtial  Section  of  Pottsvillb  Formation,  Swallow  Falls,  Gabbrt  County. 


ICftHiTe  MmdMoDe,  Homewood 


{ 


Shale 

Fire-clay,  Mount      \    Flint  flre-clay  ) 

8arag«  >  »  Plastic  flre-clay  f 

Coal,  Mount  Sarage  or  Upper  Mercer 

Shale 

Sandstone 

Goal,  Lower  Mercer  J 

Conglomeritic  mndstone.    Upper 

Connoquenessing 


Black  ihale^ 

Coal,  Quakertown  I 

Shale  f 

ConcealedJ 


Massire  conglomeritic  sandstone, 

Lower  Connoquenessing 


TiTT^Tj 


i:^* 


Concealed 


Shale 

Coal,  Sharon 

Shale 

Sandstone 


60  ft. 


6  ft. 

4  ft. 
8  ft, 

5  ft 
5  ft. 

LlO  in. 

75  ft. 


2  ft. 

1  ft.  6  in. 
0  in. 
8  ft. 


75  ft. 


60  ft 


6  ft 

1  ft.  4  In. 

0  in. 


25  ft 


Total,  327  ft.  8  in. 


THE  ALLEGHENY  FORMATION. 


The  Allegheny  formation  overlies  the  Pottsville  with  apparent 
conformability.  It  consists  of  sandstones,  shales,  limestones,  and 
coal  seams  aggregating  in  Maryland  a  thickness  of  from  260  to  350 
feet.  The  thickness  increases  southeastward  as  was  also  noted  in  the 
Pottsville  formation.  The  Allegheny  formation  is  more  shaly  than 
the  Pottsville  and  its  sandstones  are  usually  less  prominent  than  those 


*  This  is  not  the  normal  position  for  the  "  Mount  Savage  "  flre-clay,  which  is 
usually  found  beneath,  not  above,  the  Mount  Savage  coal. 
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of  the  underlying  fonnation.  It  may  be  thought  of  as  extending 
from  a  few  feet  below  the  heavy  Clarion  sandstone  near  its  base  to  the 
base  of  the  equally  prominent  Mahoning  sandstone  which  marks  the 


Partial   Section  of  Pottsville  Formation   fbom  a   Bore-hole  at  Henrt, 

Garrett  County. 


Sandstone 

Conglomerate 

Sandstone 

Shale  and  sandstone 

Sandstone  and  conglomerate 

Fine  sandstone 

Shale  and  Sandstone 
Coal.    Mount  Savage  or  Upper  Mercer 

(Jqjj|-|  Shale  and  bone 

Shale    Sandstone  and  shale 
"  Flint  "  >   Ix)wer  Mercer  Coal 
Shale 

Coalj  Shale 

Sandstone  with  streaks  of  shale 


Hard  sandstone 


^^ 


25  ft.  6  in. 

I  ft.  8H  in. 

8  ft.  U^  in. 
1  ft  4  in. 

4  ft.  10  in. 

9  ft.  1  in. 

11  ft.  0^  in. 
1  ft.  8  in. 

15  ft.  5%  in. 
10  ft.  7  in. 


2  ft  7%  in. 
18  ft  ^  in. 


80  ft  10%  in. 


Bard  sandstone  with  streaks  of  shale       f  ■     ^      ^^  ^^*  ^  >"* 

Total.  172  ft  2%  in. 


1  ft  8  in. 
3  ft.  2  in. 

2  in. 

6  ft.  7  in. 
1  ft  2%  in. 


Pabtiax  Section  of  Pottsviixe  Formation  One  Mile  above  Blaine,  Garrett 

County. 


Sandstone,  Homewood 


Concealed 


Massive  sandstone 

Shale 

Coal,  Mt.  Savage 

Fire-clay,      S  Flint  flre-clav 6  ft  (. 

Mt.   Sftvage    1  Plastic  fire-clay. .  8  ft.  I 
Concealed 
Itmanve     sandstone.    Upper   Conno- 

quenessing 


:!^fe^^ 


m:V^-^^f 


40  ft. 


«5  ft. 


6  ft. 

1  ft 

2  ft  «  in. 

14  ft. 
12  ft. 


Total,   147  ft.   6  in. 


8  ft. 


beginning  of  the  next  overlying  formation.  Between  the  Clarion 
and  the  Homewood  sandstones  are  shales  and  the  Brookville  and 
Clarion  coal  seams.     About  50  feet  above  the  sandstone  is  the  per- 
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sistent  Kittanning  or  Davis  coal  seam  with  the  impure  "  Split-six  '* 
below  and  the  less  valuable  Upper  Kittanning  seam  above.  Below 
the  Mahoning  sandstone  of  the  overlying  Conemaugh  formation  are 
the  Freeport  coals.  The  following  sections  show  the  general  character 
of  the  formation : 

Section  of  Allbgheny  Formation.    Bore-hole  No.  1,  Henry,  Garrett 


County. 


stone] 


Mahoninir  sandstone,  etc. 

Coal,  Upper  Freeport 

Shale,  limestone  and  shale 

Sandstone  with  streaks  of  shale 

Sandstone 
Cnnfflomcrate  and  Oonglomeritic  sand- 
Light  gnj  sandy  shale 

Sandstone 

Shale 

Shaly  sandstone 

Shale 


Shaly  sandstone 

Bone  and  shale 

Sandstone  and  shale 

Limestone 

Shale 

BlacV  si.ale  with  streaks  of  bone 

Shale 

Sandstone  and  shale 

Black  shale,  san^y  shale,  and  sandstone 

Black  shale 

Coal,  Middle  and  Lower  Kittanning 

Shale 

Rough  coal  and  shale  (**  Split-six  ") 

Sandstone  and  black  shale 

Shale,  bone,  and  shale 

Limestone,  Vanport 

Shale 

Hard  flinty  sandstone 

Conglomerate 

Sandstone 

Shale  and  sandstone 

Sandstone 

Shale 

Coal,  Clarion 

Shale 

Coal,  Brookville 

Shale 

Homewood  sandstone,  etc. 


5  ft. 

2  in. 

2  ft. 

24  in. 

,  nW  in. 

,  and 

10  ft. 

8  in. 

13  ft. 

3  in. 

1  ft. 

7%  in. 

and  6  ft. 

6  in. 

13  ft. 

3  in. 

17  ft. 

5  in. 

2  ft. 

21  ft. 

8  in. 

15  ft 

1  in. 

24  ft. 

10  in. 

ft.  GH  in. 


2  in.  and  3  ft 

1  ft.  10  in.  and  1  ft.  1  in. 
1  ft. 
16  ft.  3  in. 

1  ft.  1  in. 

11  ft.  6H  in. 
14  ft.  ."iH  'n. 

3  ft  IVi  in.,  3  ft.  8  in.,  and  2  ft.  SV4  in. 

2  ft.  4  in. 

8  ft.  54  in. 

10  ft  24  in. 
2  ft  14  in. 

4  ft  4  in.  and  4  ft  5  in. 
74  in.  and  6  ft  5  in. 

2  ft.  8  in. 

12  ft  84  in. 

18  ft. 

7  ft.  44  in. 
6  ft  11  in. 

22  ft  114  In. 

8  ft.  44  in. 
1  ft  2  in. 

1  f  t  «4  in. 
10  ft.  2  in. 
8  ft.  54  in. 
4  ft  74  in. 


Total,  341  ft.  84  in. 


Another  bore-hole  (Ko.  5)  about  three  miles  from  this  gave  the 
following  section  of  the  upper  part  of  the  Allegheny  formation : 
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Pabtial  Section  of  Allegheny  Formation,  Bore-hole  No.  5,  One  and  One- 
half  Miles  N.  W.  of  Bayard,  Garrett  County. 

Mahoning  nndstone,  etc. 
Coal,  Upper  Freeport 

Shale 

Sandstone 

Hard  conglomeritic  sandstone 

Sandstone- 

Shale 
Bony  coal.  Lower  Freeport 

Hard  dark  sandstone 


S'^S?^ 


Shale 

Limestone,  Lower  Freeport 

Shale 

Shale  and  sandstone,  Lower  Freeport 

Shale 

Black  shale  mixed  with  ooal,  U.  Kittanninff 

Blue  shale 

Shale  and  sandstone 

Sandstone 

Shale 

Ooal  9  Middle  and  Lower  Kittanning 

Shale 


iftl  in. 

19  ft  4  in. 

0  ft. 

7  ft.  6  in. 

18  ft. 

11  ft. 
2  ft. 

22  ft.  0  in. 

10  ft  0  in. 

10  ft  6  in. 

8  ft  6  in. 
11  ft 

18  ft. 
8  ft 
7  ft. 

10  ft 

18  ft 

8  ft  4  in. 

7  ft.  10  in. 

14  ft.  10  in 

ToUl,  200  ft  8  in. 


On   the  east  side  of  the  Potomac  at  Harrison  is  the  following 
section  :      Section  of  Allegheny  Formation  at  Harrison,  W.  Va. 

Coal,  Upper  Freeport       ^IHH^         5  ft.  4  in. 


Concealed 


Black  shale 
Coal,  Upper  Kittanning 


Concealed 


Sandstone 
Coal*   Middle  and  Lower  Kittanning 

Concealed 


Massive  sandstone.  Clarion 


Concealed 
Coal,   Clarion 


Concealed 


134  ft 


3  ft 

8  ft  7  in. 


37  ft 


6  ft 

0  ft  4  in. 


20  ft. 


45  ft. 


15  ft 
2  ft.  4  in. 


85  ft. 


Total,  811  ft.  7  In, 
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Section  of  Allegheny  Fobmation  in  Bobe-hole  at  Jennings  Mtt.t.^  Garbett 

County.* 


Coal,  Upper  Freeport 

Shale 

Shaly  aandatone 


Oray  shale 

Brecciated  flre-clay 

Gray  shale 

Coal 

Gray  shale  and  black  ahale 

Coal,  Lower  Freeport 

Black  shale 

Gray  shale 

Sandy  shale 

Coarse  sandstone 

Gray  shale 

Coarse  sandstone 

Black  shale 

Coal,  Middle  and  Lower  KitUnning 

Gray  shale 
Coarse  sandstone 

Coarse  crossbedded  sandstone 

Coarse  sandstone 

Shaly  sandstone 

Gray  shale 

Sandy  shale 

Dark  gray  and  black  shale 

Coal.  Clarion 

Gray  shale  and  gray  sandy  shale 

Black  sliale 

Coal,  Brookville  (?) 


IS  ft.  6  in. 

4  ft 

0  ft 

35ft  Sin- 

Sin. 

12  ft 

2  in, 
11  ft  7  in,  and  9  in, 

1  ft  2  in. 

1  ft 
18  ft  9  in. 

15  ft 

12  ft 

1  ft 

8  ft 

8  ft  10  in. 
14  ft  1  in. 

8  ft  6  in. 

10  ft 

20  ft 

lift 

10  ft 

6  ft  0  in. 

7  ft. 

7  ft 

8  in. 

4  ft.  and  5  ft. 

5  ft 
1  ft 

Total,   267  ft.  6  in, 


Section  of  Allegheny  Formation  in  Big  Savage  Fire-clay  Tunnel.  Garrett 

County.       


Coal,  Upper 
Freeport 


Sandstone,  Mahoning 

(Coal...  1  ft  1  in,  ^ 
Shale..  1  ft  6  in. 
Coal...  1  ft  7  in.   J- 
Shale..  1  in. 

Coal...  1  ft  1  in.  J 
Soft  shale 
Sandstone 
Shale 
Sandstone 
Shale 
Sandstone  and  black  shale 
Coal,  Lower  Freeport 

Soft  shale 

Coal 

Hard,  sandy  shale,  ahale,  and  aandatone 

Coal,  Upper  KitUnning? 

Bony  shale 

Shale 

Hard  sandstone 

Hard  shale 

Sandstone 

Shale,  hard,  black  shale,  and  ahale 

Hard,  impure  f!re-clay 

Soft  flro-clay 

Sandstone,  shale,  and  sandstone 

Shale,  soft  fire-clay,  and  sandstone 

Shale 

Black  shale 

Soft  fire-clay,  brown  and  shaly 

Coal 
Shale 


^^i^ 


0  ft  2  in. 

27  ft 
2  ft  4  in. 

8  ft 
1  ft 

9  ft  10  in. 

1  ft  6  in.  and  2  ft  4  in. 

2  ft  8  in. 

20  ft  10  in. 
6  in. 

2  ft  6  in., 
2  ft  0  in. 
8  in. 
6  ft  4  in. 

5  in.. 

andl  ft  «iiL 

40  ft  8  in. 
Sin. 
2  ft.  2  in. 

5  ft  2  in., 

6  ft.  4  in. 

1  ft. 

2  ft.  8  in.. 

5  ft  4  in.,  and  1  ft  8  IB. 
S  ft  0  in.,  and  4  ft  6  in. 

8  in.,  0  in. 
8  ft  10  in. 
8  in. 

,  and  0  ft  8  in. 

25  ft. 

0  in. 

2  ft  6  in. 

Total,  205  ft  10  in, 

*  This  section  extends  from  a  depth  of  193  feet  to  451  feet 
the  overlying  beds  is  given  on  p.  253. 
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,**.? 


Fig.  2.— lower  kittanning  coal  and  sandstone,  near  barnum,  w.  va. 
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THE   CONEMAUOH   FORMATION. 

The  Conemaugh  formation  consists  of  about  600  feet  of  sandstone, 
shale,  conglomerate,  limestone,  fire-clay,  and  coal  of  considerable 
regularity  of  occurrence.  It  is  usually  possible  to  recognize  five 
sandstones  in  the  Conemaugh  fonnation;  the  Mahoning  sandstone. 

Section  of  Conemaugh  Formation  at  Barton,  Alleoant  Ck)yNTT.* 

Coal,  Pittsburg 

Concealed,  shale  toward  the  base 

Gray  shales 

Concealed 

Black  bituminoui  ihale 
Tttllowiah   shales   with    iron-band 

markings 

Concealed,  with  sandstone  near  base 

Arenaceous  shales  and  thin-bedded 

sandstones 

Concealed 

Coal,  Franklin  or  Little  Clarksburg 

Ferruginous  riiales 

Concealed 


Dark  gray  shales 

Coarse  sandy  shales 

MasslTe  gray  cross-bedded  sandstone 


Concealed 


Brownish-gray   massire  sandstone 


Concealed 


Coal,  Bakerstown 


Concealed 


Sandy  shale 

Coal,  Brush  Creek 

Sandy  shale 

Shale 

Sandstone,  Upper  ICahoning 

Shale 

Sandstone,  Lower  Mahoning 

Shale 
Coal,  Upper  Freeport 


!^f^y/^^:^. 


94  ft  0  in. 


84  ft  0  in. 


3  ft. 


77  ft. 


15  ft 

1  ft  7  in. 

S  ft  5  in. 
12  ft. 

28  ft. 

8  ft. 
38  ft  6  in. 

8  ft  0  in. 


Scale:  1  inch  »  100  feet 
ToUl,  594  ft.   7  in. 

^  This  section  from  the  Pittsburg  to  the  Bakerstown  was  measured  at 
Swanton  plane,  while  the  remainder  was  obtained  from  the  American  Coal 
Go's  bore-hole  at  Barton. 
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which  is  often  divided  into  two  members  by  the  presence  of  limestone 
or  ooal,  lies  at  the  base;  the  Buffalo  sandstone  separated  from  it  by 
intervening  shales,  limestone,  and  Brush  Creek  coal;  the  Saltsburg 
sandstone  about  a  hundred  feet  higher  up  just  above  the  Bakerstown 
coal;  the  rather  conglomeritic  Morgantown  sandstone  about  the  same 
distance  above  the  Saltsburg  sandstone;  and  the  Connellsville  sand- 
stone some  twenty-five  feet  above  that.  Between  the  Buffalo  and 
Saltsburg  sandstones  are  red  and  green  shales  with  inter-bedded  lime- 
stone and  coals;  between  the  Saltsburg  and  Morgantown  sandstones 
are  the  Maynadier,  Friendsville,  and  Ames  coals,  when  developed, 
inter-bedded  with  shales  carrying  the  Lonaconing  and  Franklin  or 
"  Dirty-nine  "  coals  and  occasionally  limestone.  Above  the  Connells- 
ville sandstone  is  an  interval  of  about  100  feet  below  the  Pittsburg 
seam  occupied  by  shales  and  carrying  the  Little  Pittsburg  coals.  Tlie 
following  sections  are  typical  of  the  formation : 

Section  of  Conemauoh  Formation  near  Blaine,  Gabbktt  County.' 

Coal,  Pittsburg 


Concealed 
^ndstone 


Concealed 


Sandstone 


Concealed 


Sandy  shales 
Coal,  Bakerstown 

Concealed 
Shale 
Coal 

Concealed 


Black  shales 
Fossil  if  erous  disintejpiited   limestone. 

Lower  Cambrid^re 

Black  shales 

Coal,  Brush  Creek 


Concealed 


FlAKfry  sandstone 

Sandy  shales 

Coal,  Upper  Freeport 


180  ±  ft. 
S  ft. 


108  ft 


2  ft 


00  ft. 


4  ft. 
2  ft. 

26  ft. 
C  ft. 
2  ft.  1  in. 

86  ft, 

10  ft 
8  in. 

8  ft. 

1  ft.  9  in. 


110  ft 


7  ft. 
5  ft. 


ToUl,  571  ±  ft  6  in. 

^The  upper  five  measurements  were  made  on  the  hillside  below   (W.  of) 
Elkgarden;  the  remainder,  one  mile  north  of  Blaine. 
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Sectton  of  Conemaugh  Formation  in  CAStLEMAx  Valley,  Garrett  County.* 


Probable  petition  of  Pittsburg  coal 
Strata  eroded  to  top  of  hill 
ll]  Shale 
Sandstone 

Shale 

Coal 

Shale 

Concealed 

Yellow  shale 

Concealed 

Sandy  shales  and  sandstone 

Black  shale 
Coal,  shale,  and  limestone 


Concealed 


Sandstone 
Black  fissile  shale 

AiSSL°or   J    ™«^*^  limestone..    9  in.  ) 
cSSidal  I  Shal.v  '«f«n  •  •;• -j^n.  \ 
Coal.  Priendsville 
Gray  shaly  limestone 


(III  Concealed 


(Coal,  bonv..  24  in.S  ^^^^H 
Shale '. . .  3  in.  ^  ^^T^--.^^ 
Coal 11  inj        :■'  "'"7^ 


Sandv  shale 
r>««i  f  Coal,  bonv.. 

Coal,  J  Q-   - 

MaTTiadier        |^( 

Altematinj?  shale  and  limestone 

Shale 

Limestone 

Black  shale 

Coal,  Bakerstown 

[III]  Gray  shale 

Concealed 


Green  and  red  shale 

Gray  shalj  sandstone 

Gray  sandstone 

Gray  sandstone 

Black  shale 

FoasJiiferous   limestone,    L.  Cambridfre 

Black  shale 

Coal,  Brush  Creek 

Black  shale 

Green  and  grray  shale 

Fine  grained  greenish-gray  sandstone 


^,  Gray  shale 

Fine  grained  shaly  sandstone 

Coarse  sandstone 
Greenish  and  grayish  shale 


16  ±ft. 
8  ft. 
6  ft. 


2fl  ft. 
6  in. 

4  ft.  6  in. 
36  ft. 

5  ft. 
12  ft. 

0  ft.  and  1  f(. 
17  ft. 
U  in.,  2  ft.,  and  3  ft. 


134  ft. 


41  ft. 
10  fl. 


4  ft. 


1  ft.  9  in. 
4  ft. 


=  23  1 

t. 

40  ft. 

3  ft. 

2  in. 

1  ft. 

11  in 

11  ft. 

8  in. 

26  ft. 

2  ft. 

4  in. 

7  ft. 

6  in. 

39  ft. 


ft.  3  in. 

ft. 

ft.  6  in. 

ft. 

fl. 

ft. 

ft.  T  in. 

ft.  7  in. 

ft. 

ft.  4  in. 


24  ff. 


2  ft 
17  ft. 


9  ft. 

6  ft.  1  in. 


Total,  718  ft.  10  in. 

^  From    [il  to  [ii],  measured  on  north  end  of  Ridgleys  Hill;   [nj  to  [ml 
in  railroad  cut  one  mile  south  of  the  National  Road;  the  remainder  from  a 
bore-bole  at  Jennings  Mill. 
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Section  of  Gonemaugh  Formation,  One-half  Mile  Northwest  of  Pb[eni>s 

viLLE,  Gabrett  County. 


Probable  position  of  Pittsburg  coal 
Strata  removed  by  erosion 


Concealed 


Coal.  Little  Pittsburg 
Limestone  and  concealed 


Flaggy  sandstone 


Concealed,  and  massiTe  conglomer- 

itic  sandstone 


Fine  grained  sandstone  and  shale 

Limestone.     \    L^lTi?*''"''- *  ?  \^  ^  *"*  ' 

Clarlcsburg)    f,^^^to„e::  J  ft  «  in.  \ 

Shale  and  concealed 

Shale  and  concealed 

Sandstone  and  shale 

Fine- bedded  sandstone 

Massive  conglomerate 

Slml.v,  cross-bedded  sandstone 

Coal,  ElUick 

Gray  calcareous  shale 

Massive  sandstone 

Ames  or  Crinoidal  limestone 

Coal,  Friendsville 

Yellow  shale 

Fine-grained  cross-bedded  sandstone 

Gray  shale 

Concealed 

haly  limestone  and  fosailiferous  shale, 

Sandy  foosiliferous  shales 

Yellow  shales  and  concealed 

Black  shale 

Coal.  Bakerstown 

Shale  and  sandstone 

Red  shale 

Limestone 

Red  and  green  shales 

Sandy  shales 

Limestone 

Sandy  shales 

Black  fossiliferous  shales 

Limestone,  Lower  Cambridge 

Black  shale 

Coal,  Brush  Creek 


ConceaIe<i 


RIark  shale  with  coal  smut  on  top 
Coal,  Mahoning 
Black  shale 
Sandstone 
Shale 
Concealed 
Approximate  position  of  Upper  Free- 
port  coal 


10  ±ft. 


I  ft. 


8  ft.  8  in. 

1  ±  ft.  and  0  ft. 

26  ft. 


50  ft. 


8  ft.  and  2  ft. 

7  ft. 

1  ft.  and  15  ft. 
5  ft.  and  18  ft. 

15  ft. 

21  ft. 


9  ft. 

18  ft. 

6  in. 

8  ft. 

20  ft. 

10  ft. 

1  ft.  3  in. 

5  ft. 

30  ft. 

1ft. 

31  ft. 

4  ft. 

15  ft. 

2  ft. 

1  ft  G  in. 

86  ft. 

2  ft. 

2  ft 

7  ft 

10  ft. 

1  ft. 

27  ft. 

6  ft 

6  in. 

6  ft. 

1  ft  9  in. 

80  ft. 


G  ft. 

1  ft  10  in. 

10  ft 

4  ft 

4  ft 

25  ±  ft. 

Total, 


ft   4  in. 
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Fia    I.— FRANKUN  COAL,  NEAR  LONACONING,  ALLEGANY  COUNTY. 


,1.1                '.1         ^      ^ 

JjK  l^^lf  ^S'l 

Fig.    2. — MORCANTOWN    SANDSTONE,    NEAR  LONACONING,    ALLEGANY   COUNTY. 
VIEWS  OF  CONEMAUGH  FORMATION. 
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THE   MONONGAHELA   FORMATION. 

The  Conemaugh  fonnation  is  conformably  overlain  by  the  Monon- 
gahela  formation  consisting  of  shales,  sandstones,  limestones,  and 
coal-seams  aggregating  from  240  to  270  feet  in  thickness.  At  the 
base  is  the  valuable  Pittsburg  coal  seam  succeeded  at  intervals  of 

Section  of  Mononoahela  Formation  in  Pumping  Shaft,  Two  Miles  South  of 
Fbostbubo,  Allegany  County. 


Coal,  Wayne^urg  or  Koontz       i 

I  ft.  10  in. 

Concealed 

20  ft. 

Limestone,  Wayneaburg 

5  ft.  7  in. 

Silidous  fire-clay 

^^S 

3  ft.  11  in. 

Sandstone  and  shale 
Sandstone  and  shale 

^^^9 

10  in.  and  4  ft.  10  in. 
1  ft.  8  in.  and  20  ft. 

Coal,  Uniontown 

^^^^■^H 

5  in. 

Shale 

.  ■  ■ 

5  ft.  8  in. 

Sandstone,  Sewickley 

■■■    "         ^=   __: 

14  ft.  2  in. 

Shale 

^^5 

38  ft. 

Goal,  Upper  Sewickley  or  Tyson 

5  ft.  6  in. 

Shale 

16  ft. 

Sandstone 

4  ft. 

Shale 

25  ft. 

Sandstone 

1  ft. 

Coal,  Lower  Sewickley 

^■■ItaHiM 

2  ft.  6  in. 

Shale 

^^^^^sSi 

18  ft. 

Sandstone 

I^Wtl—^^^W 

10  in. 

Shale 

j-j ^^^ZZZ2 

0  ft.  6  in. 

Limestone,  Sewickley 

:  '■Tj77r,-E 

5  ft.  6  in. 

Shalo 

^■^^^^^S 

7  ft.  8  in. 

Coal  and  shale,  Redstone 

^^^^I^B 

7  ft.  4  in. 

Shale 

18  ft.  9  in. 

Sandstone 

^g^g^« 

1  ft.  2  in. 

Coal,  Pittsburg  or  *•  Big  Vein  " 

^■■i 

13  ft.  1  in. 

Tota 

1,  252  ft.   9 

in. 

Pabtul  Section  of  Mononoahela  Formation  at  Bordon   Shaft,  Allegany 

County. 


Top  of  shaft 

Hard  gray  sandstone 

Shale 

Coal,  Tyson 

Shale  and  sandstone 

Shale  and  sandstone 

Shale,  limestone,  and  shale 

Limestone  and  shale 

Shale 

Coal  and  shale,  Redstone 

Fire-clay 

Black  shale,  sandstone,  and  shale 

Pittsburg  or  **  Big  Vein  "  coal 


6  ft.  6H  in. 
12  ft.  6  in. 
3  ft.  4  in. 
8  ft.  51^  in.  and  2  ft.  4  in. 

6  ft.  2  in. 

7  ft.,  2  ft.,  and  2  ft.  9  in. 

7  ft.  8  in. 

8  ft.  OVi  in. 
8  ft.  3  in. 

1  ft.  4Vi  in. 

18  ft.  2>^  in.,  4  in.,  nnd  2  ft.  7  in. 
12  ft.  6%  in. 


Total  exposed,  110  ft.  9%  in. 
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twenty  to  fifty  feet  by  the  Redstone,  Lower  and  Upper  Sewickley, 
Uniontown,  and  Wayiiesburg  coal  seams.     There  are  fewer   sand- 


Section  or  Mononoahela  Formation  at  Lonaconino,  Allboant  Couxty,  by 

P.  T.  Tyson,  Jb. 


Shale  above 

p-_  1         r^ 

Coal 

^^^■^ri 

6  ft. 

Limestone  with  shale 

[^rjqiiiiyi^ 

12  ft. 

Fire-clay 

^*[tqHJ 

18  ft,  9  in. 

Concealed 

^ » i 

S  ft.  9  in. 

Shale  with  iron  nodules 

^^^a 

27  ft.  8  in. 

Shale 

^^g 

27  ft.  9  in. 

Fine-grained  sandstone  and  shale 

Coal  with  two  inches  of  shale 

Fire-clay 

Coal 

H 

8  ft.  6  in.  and  2  ft.  0  in 
A  ft.  3  in. 
10  ft. 
3  ft.  6  in. 

Fire-clay 

jfrt^lrl'j^ 

3  ft. 

j_.  "..;'_.  j--w" 

Coarse  shaly,  micaceous  sandstone 


Shale 


Coal  and  shale 

Shale  and  shaly  sandstone 

Ferruginous  shale 

Pittsburg  or  "  Big  Vein  "  coal 


42  ft.  6  in. 


13  ft.  1  in. 

1  ft.  3  in.  and  1  ft. 
4  ft.  8  in. 

14  ft. 


Total  thickness  of  Monongahela  at 
Lonaconing,  288  ft.  9  in. 

Section  of  Mononoahela  Formation  at  Koontz,  Allegany  County. 

Coal.  Waynesburg  or  Koontz      |H^|H  8  ft.  3  in. 


Concealed 


Coal,  Upper  Sewickley  or  Tyaon 


Concealed 


Shale 
Coal,  Pittsburg  or  "  Big  Vein  " 


106  ft. 


8  ft.  6  in. 


107  ft. 


2  ft.  2  in. 
13  ft.  1  in. 


Total,  240  ft 
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Fig.    I. — KNOB  WITH  BENCH  AT  PITTSBURG  SEAM   HORIZON,  I   MILE  SOUTH  OF 

BARNUM,    W.    VA. 


Fig.  2.— VIEW  of  "big  vein"  coal,  ocean  mine  no.  3. 
VIEWS  OF  MONONGAHELA  FORMATION. 
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stones  and  these  are  thinner  than  in  the  previous  formations  and 
accordingly  give  no  marked  topographic  guides  to  the  stratigraphy. 


Section  of  Mononoahsla  Formation  neab  Jackson  Mine  at  Lonaconing, 

Allegany  CJounty. 


Goal,  Upper  Sewickley 
Concealed 

Gray  sandstone 
Concealed 


6  ft.  7  in. 
30  ft. 

20  ft. 
70  ft. 


Coal,  Pittsburg       ^^^^H       12  ft.  6  in. 
Total,  189  ft.   1  in. 


Partial  Section  of  Mononoahela  Formation  above  Kinoslano  Mine  neab 
Lonaconing,  Allegany  County. 


Coal,  Upper  Sewickley 

Sandstone 

Coal,  Lower  Sewickley 


Concealed 


8  ft.  11  in. 
12  ft. 
1  ft.  4  in. 


107  ft. 


Coal,  Pittsburg  or  **  Big  Vein  '*       ^^^l^H        11  ft.  10  in. 
Total.  126  ft  1  in. 


Partial  Section  Two  and  One-half  Miles  Northeast  of  Grants ville.     (One- 
eighth  Mile  North  of  the  Pennsylvania  Line.) 


Sandstone       r -■-■■■-■  ■■■^i 
Shale       ^^^^ 

2  ft. 
12  ft. 

Coal,  Redstone       1^^— < 
Shale       PXT^ffM 

LlmMtntiP.    RMl«fnn«i         i*  ■'   "i  ' "i^ 

8  ft 
6  ft. 
10  ft. 

Shale       ^^^^H      80  ft 
Coal,  Pittsburg  or  **  Big  Vein  il^^H       ^  '^• 

Total.  72  ft. 
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THE   DUNKARD   FORMATION. 

The  Dunkard  formation  consists,  in  Maryland,  of  about  400  feet 
of  strata  best  represented  in  the  following  section : 

Section  of  Dunkabd  Formation  on  Hill  East  of  Pumping  Shaft,  Allboaxy 

County. 


IfMiiTe  Mnditone 
Ooncealed 

Shale,  limeitoiM  and  concealed 

Goal,  JoUjtown 

Concealed 
Limestone,  Upper  Waahington 


Concealed 


Limestone,  Middle  Washington 


fV/.-  •■•  •.>v:;.v 


Concealed 


»iale^ 

Limestone 

Black  shale 

Coal,  Washington 

Concealed 

limestone^ 


H 


10±ft 
25  ft. 


2  ft.  2  in. 


20  ft, 
4  ft. 


Concealed 


Ifonongahela  formation 


2  fl. 


110  ft. 


1  ft. 
8  in. 

10  in. 
3  ft.  0  in. 
10  ft 

2  ft. 


81  ft. 


Total,  889  ft.  2  in. 

The  lower  beds  of  the  Dunkard  formation  are  well  sho\vn  in  the 

following  section : 

Section  of  Dunkabd  Formation  on  "  Duo  Hill,"  nbab  Lonaconino,*  Allbqant 

County. 


Shale 

Coal  [Wapesburg  A] 

Bhaly  sandstone 

! 

■ 

1 

1  ft  «  in. 

2  ft. 
19  ft 

Shale 

1 

■ 

1 

28  f  t  «  in. 

Ifonongahela  formation 

B 

Total,  46  ft 

P.  T.  Tyson,  Proc.  Amer.  Philos. 

Soc, 

vol. 

xi,  1871.  p.  9. 
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Fig.    I. — OUTCROP  of  PITTSBURG  seam,   near  LONACONING,  ALLEGANV  CX)UNTY. 


Fig.  2. — dunkard  slope,  near  frostburg,  allegany  county. 

VIEWS  OF  MONONGAHELA   AND  DUNKARD  FORMATIONS. 
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Geological  Sthucture  of  the  Maryland  Coal  Measures. 

The  rocks  of  the  Maryland  coal  district  are  entirely  sedimentary 
and  have  been  but  little  altered  since  they  were  deposited.  Like  most 
sedimentary  rocks  they  were  originally  deposited  in  an  almost  hori- 
zontal position,  but  have  been  subsequently  thrown  into  a  series  of 
folds/ 

The  Maryland  coal  fields  lie  entirely  within  what  has  been  desig- 
nated by  Willis  as  the  District  of  Open  Folding  of  the  Appalachian 
Province.^  In  this  district  the  folds  are  broad  and  the  dips  relatively 
gentle,  so  that  further  folding  would  have  been  possible  without 
squeezing  the  strata.  This  district  has  been  further  divided  into  the 
Valley  region  where  the  folds  are  sharp  and  very  long  and  where  the 
distinctive  topographic  features  are  "  governed  by  structures  seen  in 
the  sharp  upward  folds  or  anticlines  of  the  narrow-crested  ridges  and 
in  the  wide  undulating  downward  folds  of  the  valleys ;  "  *  and  the 
Plateau  region  which  "  is  characterized  by  low  folds  of  wide  ampli- 
tude. In  this  province  the  structures  and  topographic  types  do  not 
conform  as  they  do  in  the  valley  region.     Valleys  follow  both  upon 

*  The  elevations  of  the  folds  are  known  as  anticlines,  and  the  depressions  as 
synclines.  The  angle  which  any  bed  makes  with  a  horizontal  plane  is  called 
its  dip,  and  the  direction  at  right  angles  thereto  along  the  bed  is  its  strike.  If 
a  fold  has  equal  dips  on  the  opposite  sides  it  is  a  symmetrical  fold,  while  if 
the  dips  on  the  opposite  sides  are  unequal  it  is  an  unsymmetrical  fold.  The 
line  of  greatest  depression  of  a  syncline,  or  of  greatest  elevation  of  an  anti- 
cline, from  one  end  of  the  fold  to  the  opposite  is  the  axis  of  the  fold.  The 
angle  between  a  line  drawn  along  the  axis  on  the  surface  of  any  bed,  and  the 
horizontal  is  the  pitch  of  the  axis  and  of  the  fold.  An  anticline  which  has  a 
long  horizontal  or  almost  horizontal  axis  which  pitches  down  steeply  at  each 
end  is  called  a  cigar-shaped  anticline,  A  syncline  which  has  a  long  horizontal 
or  almost  horizontal  axis  which  pitches  up  steeply  at  each  end  is  called  a 
canoe-shaped  syncline.  An  anticline  which  has  a  steep  pitch  downward  in 
opi>osite  directions  from  a  central  point  is  called  a  dome  or  domed  anticline, 
and  the  fold  is  known  as  a  quaquaversal  fold.  A  syncline  which  has  a  steep 
pitch  upwards  in  opposite  directions  from  a  central  point  may  be  called  a 
spoon-shaped  syncline. 

'The  Mechanics  of  Appalachian  Structure.  13th  Ann.  Rep.  U.  S.  Geol. 
Survey,  Pt.  li,  p.  224. 

■  Darton  and  Taff.    U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  28.  1896,  p.  4. 
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the  anticlinal  and  synclinal  axes,  while  the  mountains  remain  between 
upon  the  dip  of  the  strata  or  limb  of  the  fold."  '  The  Maryland  coal 
district  lies  within  and  borders  on  the  eastern  edge  of  the  *'  Plateau 
region." 

There  are  parts  of  four  synclines  and  three  anticlines  in  this  re- 
gion. Their  location  is  shown  on  the  accompanying  map,  and  they 
are  described  in  the  following  pages. 


Fig.  20. — ^Map  showing  anticlines  and  synclines  of  Ck>al  District. 

THE   GEORGES   CREEK-UPPER   POTOMAC    SYNCLINE. 

Position. 

The  easternmost  structural  feature  of  the  Maryland  coal  district 
is  a  broad,  rather  deep  synclinorium.     It  is  named  from  the  two 


'  Loc.  clt.,  p.  5. 
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streams  which  flow  along  the  axis.  The  southern  part  of  this  fold 
was  called  by  Darton  and  TaflF  *  the  ^*  North  Potomac  Syncline  " 
while  the  northern  part  was  called  by  O'Harra  *  the  "  Greorges  Creek 
Syncline."  The  further  continuation  of  this  fold  into  Pennsyl- 
vania has  been  called  the  ^'  Wellersburg  Syncline." 

The  southern  part  of  the  Maryland  coal  fields  and  the  adjoining 
part  of  West  Virginia  have  been  described  by  Darton  and  Taff  as 
follows :  * 

"  The  North  Potomac  synclinal  fold  is  the  first  west  of  the  valley 
region,  and  extends  between  the  New  Creek  Mountain  and  Deer 
Park  Valley  anticlines.  Rocks  in  the  Allegany  Front  dip  down 
steeply  toward  the  north-northwest  at  18°  to  60°,  but  they  rapidly 
change  in  dip  to  a  few  degrees,  and  pass  across  the  valley  of  the 
North  Branch  of  Potomac  River  almost  horizontally.  In  Backbone 
Moimtain  the  same  rocks  rise,  dipping  east-southeast  15°  to  25°. 
This  wide  synclinal  basin  of  the  North  Potomac  inclines  or  pitches 
north-northeast  nearly  4.5.7  feet  per  mile.  It  widens  southward,  and 
divides  near  the  center  of  the  Piedmont  quadrilateral.  One  prong — 
the  Stony  River  syncline — is  in  the  valleys  of  Stony  River  and  Red 
Creek,  between  the  Allegany  Front  and  Canaan  Mountain.  The 
other  prong  is  a  direct  continuation  of  the  North  Potomac  basin,  and 
its  axis  passes  almost  through  Fairfax  Knob.  This  interruption  and 
division  of  the  North  Potomac  syncline  is  due  to  the  Blackwater  an- 
ticlinal fold.  This  anticline  enters  the  area  nearly  in  the  southwest 
corner  and  extends  northward  approximately  parallel  to  the  Allegany 
Front.  The  Blackwater  [Potts ville]  sandstone  and  Greenbrier  for- 
mation, which  once  closed  in  an  arch  over  the  Blackwater  Valley, 
have  been  removed  by  erosion,  and  the  wide  valley  between  Canaan 
and  Brown  mountains  now  extends  along  the  axis  of  the  arch.  The 
Blackwater  anticline  pitches  northward,  down  into  the  North  Po- 
tomac syncline,  and  is  lost  near  the  center  of  the  basin.     Local  dis- 


^  Darton  and  Taff.    U.  S.  Geol.  Survey,  G^l.  Atlas,  folio  28,  1896;  p.  4. 

*  Physical  Features  of  Allegany  County,  Md.  Geol.  Survey,  1900,  pp.  150-152. 

•  Loc.  cit.,*  p.  5. 
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turbances  of  minor  folding  are  indicated  by  dip  of  the  rock  in  the 
Potomac  Valley  near  Grorman  and  Stoyer,  and  in  Stony  River  Valley 
above  the  falls  on  each  side  of  the  Blackwater  anticline  where  it 
dies  out  do^vn  the  pitch,  but  they  are  too  small  to  apparently  aflfoet 
the  general  structure  or  to  be  recognized  in  structure  sections." 

It  may  be  seen  by  comparison  that  the  authors  differ  somewhat 
from  Darton  and  TrS  as  to  the  minor  details  of  the  folding.  They 
agree  with  them,  however,  as  to  the  general  character  of  the  structure. 

O'Harra  described  the  Georges  Creek  Syncline  of  Allegany  couniv 
as  follows: — * 

"  The  Georges  Creek  sj-ncline  is  defined  on  the  east  by  the  Wills 
Mountain  and  Fort  Hill  anticlines  already  described.  The  western 
limit  is  west  of  Savage  Mountain  beyond  the  borders  of  Allegany 
county,  hence  need  not  receive  further  mention  here.  The  full  width 
of  this  syncline,  of  which  only  the  eastern  and  central  portions  lie 
in  Allegany  county,  remains  approximately  ten  miles  throughout 
its  entire  course  across  the  state.  This  measurement,  however,  is  not 
to  be  confused  with  the  width  of  the  high  valley  lying  between 
Savage  Mountain  and  Dans-Little  Allegheny  Mountain  which  oc- 
cupies scarcely  more  than  one-half  of  the  synclinal  fold.  The  axis 
of  the  syncline  has  been  designated  with  considerable  detail  by  means 
of  the  various  mining  operations  in  the  coal  basin.  Its  general  di- 
rection is  N.  28°  to  30°  E.  passing  through  Franklin,  Barton,  Mos- 
cow, and  Lonaconing.  It  lies  a  little  to  the  west  of  Westemport  and 
passes  through  the  immediate  vicinity  of  Mount  Savage. 

"  Steeply-dipping  Silurian  and  Devonian  strata  occupy  the  eastern 
border  of  the  syncline,  but  gradually  growing  less  steep  westward 
from  Wills  Mountain  they  disappear  one  by  one  beneath  the  high- 
lying  Carboniferous  strata  of  the  coal  basin. 

*'  In  the  gap  through  which  Jennings  Run  flows,  where  many  of  the 
strata,  particularly  those  of  the  Hampshire  formation,  have  an  excel- 
lent exposure,  the  gradually  decreasing  inclination  of  the  beds  may 


'  Physical  Features  of  Allegany  County,  Md.  Geol.  Survey.  1900.  pp.  160-152. 
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be  clearly  seen.  Numerous  good  exposures  further  south  along 
Braddock  Run  and  still  further  south  in  the  Potomac  gorge  also  aid 
materially  in  arriving  at  correct  conclusions  concerning  the  structure 
of  this  part  of  the  county. 

"  At  the  Jennings-Hampshire  contact  in  the  Jennings  Run  gap  the 
dip  is  68°  W.  At  the  Hampshire-Pocono  contact  the  dip  has  gradu- 
ally decreased  to  28°  W.  At  the  Pocono-Greenbrier  contact  it  is 
17°  W.,  while  at  the  Mauch  Chunk-Pottsville  contact  the  dip  is  only 
13°  W.     Further  west  the  dip  continues  to  gradually  grow  less. 

"  In  the  Potomac  gorge  and  along  Braddock  Run  the  favorable 
places  for  observation  cannot  be  concisely  described  but  the  measure- 
ments obtained  correspond  closely  to  those  made  along  Jennings  Run. 

"  These  measurements  were  all  obtained  near  the  level  of  the 
streams  mentioned,  hence  following  the  various  formations  upward 
to  the  positions  which  they  occupy  in  the  higher  parts  of  the  Alle- 
ghany Front  the  dip  is  found  to  increase  slightly.  Opportunities  are 
not  good  for  learning  definitely  how  much  this  increase  is,  but  it  is 
known  that  the  Potts ville  dips  from  16°  W.  to  22°  W.  where  best 
exposed  along  the  high  crest  of  Dans-Little  Allegheny  Mountain. 

"  Outcrops  of  strata  in  Allegany  county  suitable  for  accurate  meas- 
urement of  the  dip  are  rare  west  of  the  synclinal  axis.  Southward 
from  the  state  line  the  Allegany-Garrett  line  gradually  approaches 
the  position  of  the  synclinal  axis,  hence  the  western  limb  of  the  syn- 
eline  is  but  poorly  represented  in  Allegany  county.  It  seems,  how- 
ever, that  the  steepness  increases  somewhat  less  rapidly  west  of  the 
axis  and  the  prevailing  dip  of  the  Pottsville  in  the  northwest  comer 
of  the  county  is  thought  to  be  not  greater  than  12°  E.  to  15°  E.  .  .  . 

"  In  much  of  the  Georges  Creek  syncline  this  [the  pitch]  is  not 
quite  so  apparent,  but  in  the  northern  part  of  the  coimty  the  upward 
pitch  to  the  north  becomes  perceptible,  and  as  a  result  the  coal 
measures  all  come  to  the  surface  within  some  fifteen  miles  north  of 
the  state  line." 

The  western  edge  of  this  syncline  may  be  considered  as  located 
along  the  line  of  steepest  dip  where  the  surfaces  of  stratification 
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change  from  an  upward  to  a,  downward  concavity.  This  line  coin- 
cides approximately  with  the  outcrop  of  the  base  of  the  Pottsville, 
with  the  3200  foot  contour  drawn  on  the  top  of  the  Pottsville,  and 
with  the  crest  of  the  Great  Backbone-Big  Savage  ridge.  The  north- 
ern portion  of  the  course  of  the  western  edge  of  the  fold  is  remarkably 
uniform,  being  about  N.  35°  E.,  except  for  about  four  miles  in  a  re- 
gion east  of  Altamont  where  it  is  about  N.  50"^  E.  The  syncline  is 
continued  to  the  northeastward  into  Pennsylvania,  and  southwest- 
ward  into  West  Virginia. 

The  axis  of  the  fold  lies  entirely  in  Allegany  county.  Thence  it 
passes  into  West  Virginia  and  lies  somewhat  east  of  the  Potomac 
river  from  Piedmont  to  Elkgarden.  Here,  according  to  Darton  and 
Taff,  it  divides,  the  eastern  fork  extending  up  the  valley  of  Abram 
Creek.  The  western  fork  extends  along  and  probably  somewhat  to 
the  east  of  the  Potomac  river  as  far  as  the  mouth  of  Stony  river. 
Here  another  bifurcatiop  takes  place,  one  fork  extending  south  into 
West  Virginia,  and  the  other  crossing  the  Potomac  river  in  a  westerly 
direction  to  a  point  about  two  miles  north  of  Gorman  where  it  turns 
and  runs  southwest  to  the  southern  point  of  Garrett  county  slightly 
east  of  Fairfax  Knob. 


Attitude  of  the  Strata. 

The  strike  averages  about  N.  35°  E.  along  the  western  edge  of 
the  fold,  but  toward  the  axis  it  becomes  less  regular.  The  dip  va- 
ries from  20°  to  45°  along  the  edge  of  the  fold,  averaging  about  30°. 
Toward  the  center  of  the  syncline  it  becomes  steadily  smaller  and  less 
regular.  Along  the  Potomac  river  it  is  small  but  quite  irregular  in 
amount  and  direction,  being  prevailingly  northwestward  between 
Fairfax  Knob  and  the  mouth  of  Stony  river  and  prevailingly  south- 
eastward from  this  point  to  Bloomington. 

The  pitch  is  very  slight  but  apparently  southwestward  from  Fair- 
fax Knob  to  a  point  west  of  Henry.  From  here  the  axis  pitches 
northeastward  at  the  rate  of  about  40  feet  i>er  mile  to  the  valley  of 
Shields  Run.     Thence  it  pitches  southwestward  at  a  low,  irregular 
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angle  as  far  as  the  mouth  of  Stony  river.  From  here  to  Piedmont 
it  pitches  quite  regularly  to  the  northeastward  at  the  rate  of  about 
80  feet  per  mile.  From  Westernport  the  azis  pitches  to  the  south- 
west, lower  and  lower  beds  appearing  successively  as  one  passes  north- 
ward toward  the  State  line. 

General  Features. 

The  most  striking  features  of  the  structure  in  this  fold  are  the 
very  uniform  strike  and  dip  along  the  western  flank;  the  flattening 
of  the  center  of  the  fold  and  steepening  of  the  western  flank  in  the 
valley  of  the  Savage  river;  the  development  of  a  subordinate  anti- 
cline with  an  axis  extending  in  a  northwest-southeast  direction 
through  Tasker  Comers  and  the  mouth  of  Stony  river;  and  the 
presence  of  a  subordinate  spoon-shaped  syncline  west  of  and  parallel 
to  the  Potomac  above  the  mouth  of  Stony  river. 

The  strata  outcropping  in  this  fold  are  those  of  the  Mauch  Chunk, 
Pottsville,  Allegheny,  Conemaugh,  Monongahela,  and  Dunkard  for- 
mations. 

THE   DBEE   PABK   ANTICLINE. 

The  Deer  Park  anticline  bounds  the  Georges  Creek-Potomac  syn- 
cline on  the  west  throughout  its  entire  length.  Its  western  edge  may 
be  somewhat  arbitrarily  placed  at  the  outcrop  of  the  base  of  the 
Pottsville  formation  along  the  crest  of  Meadow  Mountain  and  the 
geologically  continuous  and  similar  ridge  which  extends  from  the 
valley  of  Deep  Creek  in  a  southwesterly  direction  to  the  Preston 
county  (West  Virginia)  line.  This  coincides  approximately  with 
the  top  of  the  Pottsville  formation. 

The  rocks  involved  in  this  fold  which  outcrop  at  the  surface  are 
those  of  the  Jennings,  Hampshire,  Pocono,  Greenbrier,  and  Mauch 
Chunk  formations.     The  Coal  Measures  are  entirely  absent  from  it. 

THE    CASTLEMAN    SYNCLINE. 

Position. 

The  Castleman  syncline  adjoins  the  north  end  of  the  Deer  Park 
syncline  on  the  west.     It  occupies  the  area  between  the  crests  of 
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Meadow  and  Negro  mountains,  the  boundaries  being  approximately 
the  outcrop  of  the  base  of  the  Pottsville  formation  on  the  crests  of 
those  mountains.  The  southern  end  of  the  syncline  may  be  placed 
at  Deep  Creek  which  flows  along  a  small  low  anticline  which  cuts  off 
this  syncline  from  the  Upper  Youghiogheny  syncline  to  the  south- 
west of  it. 

The  axis  of  this  fold  extends  from  Niverton,  Pennsylvania,  througli 
the  eastern  end  of  Grantsville  and  on  to  the  Castleman  river  at  a 
point  one  mile  south  of  Grantsville.  Thence  it  lies  along  the  course 
of  the  Castleman  as  far  as  the  forks  of  that  stream.  From  here  it 
extends  to  Bittinger,  and  then  in  a  course  of  about  S.  45°  \V.  to  the 
southern  end  of  Meadow  Mountain. 


Attitude  of  the  Strata. 

The  strike  on  the  flanks  of  that  part  of  the  syncline  southwest  of 
Bevansville  is  in  general  parallel  to  the  axis.  Northeast  of  Bevans- 
ville  it  gradually  diverges  from  the  direction  of  the  axis  toward  the 
east  on  the  eastern  limb  of  the  fold  and  to  the  north  on  the  western 
limb.  In  the  region  about  four  miles  east  of  Accident  there  is  a 
very  pronounced  divergence  of  the  strike  to  a  course  almost  east  and 
west. 

The  dip  is  quite  gentle  and  regular.  It  averages  about  12°  or  15° 
on  the  crests  of  Meadow  and  Negro  mountains  and  decreases  rapidly 
and  quite  regularly  toward  the  axis. 

The  axis  pitches  to  the  northeast  at  a  rate  of  about  55  feet  per 
mile  from  Niverton,  Pennsylvania,  to  a  point  about  two  and  one-half 
miles  southwest  of  Bittinger.  From  that  point  to  the  southern  end 
of  the  syncline  it  pitches  to  the  northeast  at  a  rate  of  200  feet  per 
mile. 

There  is  a  fault  in  the  sandstones  and  shales  of  the  Conemaugh 
formation  in  the  west  bank  of  the  Castleman  river  just  east  of  Grants- 
ville. For  a  distance  of  about  100  feet  along  the  roadside  there  can 
be  seen  a  massive  sandstone  resting  horizontally  upon  the  upturned 
edges  of  steeply  dipping  shales.     The  dip  of  the  shales  is  unusual 
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for  this  region,  the  normal  dip  at  this  point  being  that  of  the  almost 
horizontal  sandstone.  The  disturbance  is  all  the  more  remarkable  for 
occurring  in  the  center  of  a  very  open  syncline  where  the  strata  are 
usually  very  slightly  disturbed.  The  amount  of  displacement  could 
not  be  measured  but  the  appearance  at  this  one  locality  would  seem 
to  indicate  that  it  might  be  considerable.  There  are,  however,  no 
indications  of  it  in  any  other  exposures. 

General  Features, 

This  is,  as  far  as  the  portion  in  Maryland  is  concerned,  a  typical 
canoe-shaped  syncline.  Subordinate  folds  and  undulations  of  the 
axis  are  apparently  lacking.  It  is  a  more  simple  fold  than  the 
Georges  Creek-Potomac  syncline  or  the  synclines  further  west. 

The  strata  involved  in  this  fold  and  outcropping  in  it  are  those 
of  the  Mauch  Chunk,  Pottsville,  Allegheny,  Conemaugh,  and  Monon- 
gahela  formations.  The  last  do  not  enter  Maryland  but  are  exposed 
a  few  rods  north  of  the  Pennsylvania  line. 


THE  UPPEE  YOUGHIOGHENY  SYNCLINE. 

Position. 

The  Upper  Youghiogheny  syncline  adjoins  the  southern  end  of  the 
Deer  Park  anticline  on  the  west.  Its  western  boundary  is  the  out- 
crop of  the  base  of  the  Pottsville  formation  along  the  crest  of  Snaggy 
Mountain.  On  the  northeast  it  is  separated  from  the  Castleman 
syncline  by  the  crest  of  the  subordinate  anticline  referred  to  above. 
On  the  northwest  it  is  separated  from  the  Lower  Youghiogheny  syn- 
cline by  a  low  anticline  in  the  high  hill  south  of  Sang  Run.  On  the 
north  between  the  two  low  anticlines  above  mentioned  is  the  Accident 
anticline  of  which  they  are  both  prongs. 

The  axis  of  this  fold  enters  Maryland  from  Preston  county,  West 
Virginia,  along  the  line  of  the  Preston  E.  E.  Thence  its  course 
is  N.  46°  E.  to  the  "  Michler  line."  From  this  point  it  extends 
in  a  somewhat  sinuous  course  to  a  point  about  one-half  mile  north 
of  Skipnish  where  it  bifurcates.     The  main  axis  runs  east  for  about 
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a  mile  and  then  turns  northeast  again  and  extends  in. that  direction 
as  far  as  the  Youghiogheny  river  at  a  point  about  one-half  mile 
above  Oak  Shoals.  Here  it  turns  north  and  follows  roughly  the 
course  of  the  river  as  far  as  a  point  about  one  mile  above  Swallow 
Falls.  Thence  it  extends  in  a  northeasterly  direction  for  about  three 
miles  where  it  is  lost  on  the  rim  of  the  basin.  The  secondary  axis 
extends  from  the  point  of  bifurcation  in  a  somewhat  sinuous  north- 
northeasterly  and  northerly  course  along  the  geographical  center 
of  the  basin,  passing  through  Brew  Mahr  Mill  in  the  direction  of 
Sang  Run. 

Attitude  of  the  Strata. 

The  strike  is  very  variable.  Toward  the  edges  of  the  basin  it  is 
parallel  to  the  direction  of  the  rim  as  described  above,  but  in  the 
center  of  the  basin  it  is  very  irregular. 

The  dip  seldom  exceeds  12°  or  15°  on  the  flanks  of  the  fold  and 
decreases  rapidly  toward  the  axis.  It  is  very  variable  in  amount  and 
direction,  especially  in  the  center  of  the  basin. 

The  pitch  from  the  point  where  the  axis  crosses  the  West  Virginia 
line  to  the  point  of  bifurcation  is  about  120  feet  per  mile  toward  the 
northeast.  From  here  the  main  axis  imdulates  with  a  pitch  of  from 
0  to  100  feet  per  mile  until  it  reaches  a  lowest  point  at  a  place  about 
two-thirds  of  a  mile  southeast  of  Swallow  Falls.  For  a  distance  of 
about  three  miles  northeastward  from  this  point  the  axis  has  a  pitch 
to  the  southwest  of  about  200  feet  per  mile.  Then  the  pitch  passes 
into  the  dip  of  the  adjacent  anticline.  The  secondary  axis  has  a 
slight  pitch  toward  the  south  for  a  distance  of  about  two  miles  north 
from  the  point  of  bifurcation.  Then  it  has  a  slight  pitch  toward  the 
north  as  far  as  a  deep  point  under  the  valley  of  Herrington  Run. 
From  this  point  to  the  crest  of  the  anticline  in  the  hill  south  of  Sang 
Run  the  pitch  of  the  axis  is  southward.  It  gradually  increases  from 
nothing  in  the  valley  of  Herrington  Run  to  a  maximum  of  200  feet 
per  mile  about  one  mile  north  of  Brew  Mahr  Mill.  From  this  point 
northward  it  gradually  decreases  in  amount  but  continues  its  direc- 
tion southward. 
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General  Features. 

ZThkG  most  noticeable  structural  features  in  connection  with  this  fold 

^f&     t:Jkx^  unsymmetrical  character;  the  shortness  in  proportion  to  the 

^id  tJzM.  J  the  strong  pitch  compared  with  the  relatively  gentle  dip ;  the 

^^^e:^5'^x^.a^  strike  and  dip;  the  bifurcating  axis;  and  the  four  subordi- 

^3fc^        ^  X^oon-shaped  synclines.     This  syncline  is  of  a  different  type 

^forr:m.      ^liose  described  above.     It  is  of  the  class  typically  developed  in 

^est'^3' J,-  J.1  Pennsylvania,  which  characterizes  the  interior  of  the  Plateau 

Ser/'£:^z>-^^M  of  the  Appalachian  District  of  Open  Folding. 

rizM.^^     strata  outcropping  in  this  fold  are  those  of  the  Mauch  Chimk, 
Pott;^-^;'^  alle,  Allegheny,  and  Conemaugh  formations. 

THE    ACCIDENT    ANTICLINE. 

Position. 

Accident  anticline  adjoins  the  Castleman  syncline  on  the  west 

te  Upper  Youghiogheny  syncline  on  the  north.     Its  western 

iry  is  the  crest  of  Winding  Ridge.     This  fold  forks  at  the 

fc^n  end;  one  prong  extending  southeastward  through  the  valley 

5p  Creek,  connects  with  Deer  Park  anticline,  the  other  extend- 

y^  ^^^^Xithwestward,  connects  with  the  Cranesville  anticline. 

*^^^  strata  involved  at  the  surface  are  those  of  the  Jennings,  Hamp- 
oto^^^     Pocono,  Greenbrier,  and  Mauch  Chunk  formations^  none  of 
^^    ^oal  Measures  being  present. 

THE    CRANESVILLE    ANTICLINE. 

Position. 

The  Cranesville  anticline  adjoins  the  Upper  Youghiogheity  syn- 
cline on  the  west.     It  is  bounded  on  the  north  by  Feik  Hill  and  Dog 
Bidge,  beyond  which  is  the  Lower   Youghiogheny  syncline.     The 
\ve:itern  and  southern  limits  of  this  fold,  as  well  as  the  greater  part 
of  its  area,  are  in  West  Virginia. 

The  surface  rocks  involved  in  the  part  of  the  fold  which  lies  east 
of  the  Brown-Bauer  line  are  those  of  the  Pocono,  Greenbrier,  Mauch 
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Chunk,  and  Pottsville  formations.  Along  the  axis  in  West  Virginia 
the  Jennings  and  Hampshire  formations  are  exposed.  The  Coal 
Measures  are  absent. 


THE  LOWER  YOUGHIOGHENY  SYNCLINE. 

Position, 

The  Lower  Youghiogheny  syncline  adjoins  the  Accident  anticline 
on  the  west,  the  Upper  Youghiogheny  syncline  on  the  northwest,  and 
the  Cranesville  anticline  on  the  northeast  It  extends  northward 
into  Pennsylvania  and  westward  into  West  Virginia.  It  is  connected 
with  the  Upper  Youghiogheny  syncline  across  the  low  anticline  con- 
necting the  Accident  and  Cranesville  domes. 

The  axis  follows  a  somewhat  sinuous  course  near  the  eastern  edge 
of  the  syncline.  It  crosses  the  Pennsylvania  line  about  one  and  one- 
half  miles  east  of  the  Youghiogheny  river  and  extends  in  a  south- 
southwesterly  direction.  Crossing  the  Youghiogheny  river  about  one 
mile  below  Selbysport,  it  continues  on  the  west  side  of  that  stream 
and  at  an  average  distance  of  one-half  mile  from  it,  as  far  as  tlie 
mouth  of  Trap  Run.  Here  it  takes  a  southerly  direction,  the  river 
winding  back  and  forth  across  it  as  far  as  Sang  Run.  From  this 
point  it  extends  south  into  the  high  hill  south  and  west  of  the  river, 
and  joins  the  western  fork  of  the  axis  of  the  Upper  Youghiogheny 
syncline. 

Attitude  of  the  Strata, 

The  strike  on  the  eastern  limb  of  the  fold  is  very  uniformly  N.  35° 
E.  as  far  south  as  a  point  two  miles  north  of  Sang  Run.  Between 
here  and  Sang  Run  there  is  great  irregularity  of  strike.  On  the 
western  limb  of  the  fold  the  strike  is  in  general  north  and  south, 
except  in  the  southern  end  of  the  fold,  where  it  is  northwest  and 
southeast. 

The  dip  is  very  regular  on  the  eastern  limb  of  the  fold.  The  max- 
imum angle  is  about  20^.  On  the  western  limb  of  the  fold  the  dip 
is  very  irregular  in  amount  and  in  direction.     It  seldom  exceeds  5° 
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or  8°.  A  low  secondary  anticline  occurs  in  the  northwest  corner  of 
Garrett  county  on  Sickle  Hill  and  the  ridge  to  the  northward.  The 
dip  on  the  western  flank  of  this  is  very  slight.  A  very  strong  minor 
fold  occurs  at  the  mouth  of  Laurel  Run  and  very  near  the  axis  of  the 
syncline.     This  disturbance  is  evidently  of  slight  extent. 

The  axis  descends  to  the  northward  from  the  southern  end  of  the 
basin  to  the  Pennsylvania  line.  It  pitches  at  an  average  rate  of  about 
200  feet  per  mile  above  the  mouth  of  Salt  Block  Run.  From  the 
mouth  of  Salt  Block  Run  to  the  mouth  of  White  Rock  Run  the  pitch 
ip  about  330  feet  per  mile.  From  this  point  to  Krug  it  is  about  150 
feet  per  mile.  Here  it  increases  again  and  maintains  an  average  pitch 
of  260  feet  per  mile  as  far  as  Friendsville.  The  pitch  is  very  slight 
below  Friendsville  but  maintains  its  direction  to  the  northeastward. 

General  Features. 

This  fold  differs  from  the  Georges  Creek-Potomac  and  Castleman 
synclincs  in  being  very  markedly  unsymmetrical.  Its  most  striking 
feature  is  the  very  strong  regular  dip  on  the  eastern  limb  as  compared 
with  the  weak  irregular  dip  of  the  western  limb.  It  should  be  noted 
that  the  pitch  is  greater  than  in  any  of  the  synclines  described  above. 
This  is  due  to  the  abrupt  termination  of  the  syncline  at  the  south 
against  the  end  of  a  steeply  pitching  anticline.  This  deflects  the 
strike  at  almost  a  right  angle,  and  the  pitch  practically  passes  into 
the  dip  of  the  southern  limb. 

The  strata  exposed  are  those  of  the  Greenbrier,  Mauch  Chunk, 
Pottsville,  Allegheny,  and  Conemaugh  formations. 

CONCLUSIONS. 

The  rocks  of  the  Maryland  coal  district  are  unaltered  sediments 
which  have  been  thrown  into  a  series  of  open,  slightly  unsymmetrical 
folds  with  axes  trending  toward  the  northeast  and  southwest  The 
region  presents  a  structure  which  is  similar  to  that  of  the  adjacent 
regions  on  the  northeast  and  southwest,  but  different  from  the  adja- 
cent regions  on  the  southeast  and  northwest.     With  each  of  the  latter 
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it  has  certain  points  in  common,  being  transitional  between  them. 
AVhile  on  the  whole  it  has  within  itself  a  marked  individuality;  yet 
too  it  has  within  itself  certain  divergent  types  which  render  it  capable 
of  division  into  structural  sub-provinces. 

The  unit  of  structure  is  the  fold.  The  anticline  and  the  syncline 
are  from  one  point  of  view  complementary.  Yet  in  describing  a 
region  which,  like  this,  is  composed  of  alternating  anticlines  and 
synclines,  either  might  be  ignored.  Each  syncline  might  be  consid- 
ered as  extending  from  one  anticline  axis  to  the  next;  or  each  anti- 
cline, as  from  one  synclinal  axis  to  the  next.  The  most  rational  and 
consistent  way  of  dividing  a  region  into  anticlinal  areas  and  syn- 
clinal areas  would  be  to  draw  the  line  between  the  anticline  and  the 
syncline  where  the  surface  of  any  bed  changes  from  an  upward  to  a 
downward  concavity.  This  would  be  along  the  line  of  greatest  dip. 
There  are  two  objections  to  this: — first,  the  difficulty  of  finding  a 
fairly  continuous  and  definite  line  of  greatest  dip;  and  second,  the 
fact  that  in  this  region  the  anticlinal  crests  are  very  sharp  so  that 
such  a  division  would  throw  almost  all  of  the  region  into  the  synclinal 
areas.  It  has  been  found  that  the  line  of  outcrop  of  the  base  of  the 
Pottsville  formation  on  the  crests  of  the  Pottsville  ridges,  and  the 
crests  of  the  Pottsville  ridges  themselves,  approximately  coincide  in 
all  parts  of  the  county,  and  in  many  regions  coincide  with  the  zones 
of  steepest  dip.  Therefore  the  anticlines  and  synclines  have  been 
separated  on  these  lines  for  the  purposes  of  this  discussion.  The 
method  has  the  merit  of  giving  the  divisions  not  only  a  structural 
but  a  topographic  and  geologic  unity. 

The  major  folds  situated  in  part  in  the  region  under  discussion  are 
seven ;  four  of  them  being  synclines,  and  three,  anticlines.  There  is 
a  long  syncline  (the  Georges  Creek-Potomac  syncline)  forming  the 
eastern  boundary  of  the  coal  district.  This  is  succeeded  on  the  west 
by  a  long  anticline  (the  Deer  Park  anticline)  which  extends  from 
near  the  northeast  to  the  southwest  corner  of  the  district  West  of 
this  are  two  synclines  (the  Castleman  svncline  at  the  north  and  the 
Upper  Youghiogheny  syncline  at  the  south)  which  are  disconnected 
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by  a  low  uplift  and  are  neither  quite  in  line  nor  quite  parallel.  The 
axis  of  the  latter  is  situated  farther  to  the  northwest,  and  its  direction 
is  nearer  north  and  south,  than  the  axis  of  the  former.  West  of  these 
two  synclines  are  two  anticlines  (the  Accident  anticline  at  the  north 
and  the  Cranesville  anticline  at  the  south)  which,  like  the  synclines 
last  described,  are  also  disconnected,  and  whose  axes  are  both  out  of 
line  and  divergent.  The  discrepancy  in  the  position  and  direction 
of  the  axes  is  similar  to  that  of  the  axes  of  the  above  mentioned  syn- 
clines, but  is  even  greater  in  amount.  Northwest  of  these  anticlines 
is  a  syncline  (the  Lower  Youghiogheny  syncline).  The  Upper 
Youghiogheny  syncline,  from  its  position  flanking  the  Deer  Park 
anticline  on  the  west,  would  seem  to  be  more  closely  related  to  the 
Castleman  than  to  the  Lower  Youghiogheny  syncline.  But  it  is 
structurally  more  closely  related  to  the  latter,  as  it  is  joined  with  it 
at  a  point  on  the  axis  200  feet  lower  than  with  the  former ;  and  is  a 
fold  of  the  same  broad  unsymmetrical  type. 

Faults  are  small,  infrequent,  and  inconspicuous.  They  do  not 
aflFect  the  areal  distribution  of  the  formations,  or  the  general  char- 
acter of  the  structure. 

The  folds  are  in  general  unsymmetrical,  the  steepest  dips  being  on 
eastern  limbs  of  the  synclines  and  western  limbs  of  the  anticlines. 
In  other  words,  the  northwestward  dips  are  steeper  than  the  south- 
eastward. This  is  in  general  true  throughout  the  entire  Appalachian 
province.  The  amount  and  the  regularity  of  the  dip  decrease  from 
the  southeastern  to  the  northwestern  part  of  the  district  The  amount 
of  pitch  increases  in  the  same  direction.  This  regular  change  in  the 
dip  and  pitch  from  the  southeast  to  the  northwest  entirely  changes 
the  general  character  of  the  structure.  The  continuation  of  the 
change  beyond  the  limits  of  the  region  in  either  direction  makes  it 
a  transition  zone  between  two  radically  different  structural  provinces. 
To  the  southeast  and  east  is  what  has  been  designated  the  Valley 
Region  of  the  District  of  Open  Folding  of  the  Appalachian  Province, 
while  to  the  northwest  is  the  Plateau  Region  of  the  same  district. 
The  former  is  characterized  by  the  canoe-shaped  syncline  and  the 
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cigar-shaped  anticline.  The  latter  is  characterized  by  the  spoon- 
shaped  syndine  and  the  domed  anticline.  The  eastern  edge  of  the 
Georges  Creek-Potomac  syncline  forms  the  western  boundary  of  the 
former  region.  The  eastern  edges  of  the  Accident  anticline  and  the 
Upper  Yonghiogheny  syncline  form  the  eastern  boundary  of  the  latter 
region.  The  intervening  area,  comprising  in  Maryland  the  (Jeorges? 
Creek-Potomac  syncline,  the  Deer  Park  anticline,  and  the  Castleman 
syncline,  is  transitional  between  them. 

The  Geologic  History  of  the  Maryland  Coal  Measures. 


EARLY    paleozoic    PERIODS. 

At  the  beginning  of  our  record  of  geologic  history  large  parts  of 
what  is  now  the  continent  of  North  America  were  covered  by  the 
sea.  Land  areas  existed  in  what  is  now  Canada  and  probably  along 
a  belt  near  the  present  Atlantic  shore.  These  lands  grew  irr^u- 
larly  by  elevation,  and  were  worn  away  by  the  processes  of  erosion 
which  are  now  attacking  the  land  surfaces  everywhere.  The  sea  was 
fed  by  the  waste  of  the  eroded  land,  and  shallowed  and  narrowed 
because  of  receiving  these  sediments. 

The  details  of  this  early  history  are  complex  and  varied.  The 
uplift  of  the  land  was  sometimes  rapid  and  consequently  large 
amounts  of  sediment  were  furnished  to  the  sea  within  short  periods. 
At  other  times  the  land-surface  stood  near  the  sea-level  for  long  inter- 
vals, and  then  the  sediment  which  reached  the  sea  was  fine  in  texture 
and  small  in  volume.  The  land  itself  was  sometimes  submerged 
beneath  the  sea  so  that  marine  sediments  were  spread  over  the  old 
land-surface.  The  sea-bottom  was  at  other  times  raised  above  the 
water-level  and  the  recently  formed  strata  were  eroded  and  rede- 
posited. 

There  is  very  little  positive  evidence  as  to  what  took  place  within 
the  Maryland  coal  region  during  the  early  Paleozoic  periods  as  no 
rocks  older  than  the  Silurian  and  Devonian  outcrop  within  the  Coal 
Measures  district.     The  character  of  the  rocks  to  the  east  of  the  coal 
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district  shows,  however,  that  the  region  was  submerged  and  was 
receiving  sediments  from  the  land  mass  to  the  eastward.  The  char- 
acter of  the  later  Silurian  and  early  Devonian  deposits,  which  are 
largely  limestones,  suggest  that  this  land  was  near  base-level,  form- 
ing a  broad  low  plain  from  which  little  sediment  was  derived. 
Gradually  the  continent  rose,  initiating  erosion  and  causing  muddy 
sediments  to  reach  the  sea.  The  continent  was,  however,  a  lowland 
until  the  middle  of  the  Devonian  when  a  very  marked  uplift  of  the 
land  area  east  of  the  Devonian  sea  began  which  resulted  in  the 
growth  of  a  great  highland  area.  Erosion  now  became  active  and  a 
vast  amount  of  sediment  was  furnished,  forming  a  great  Coastal  Plain 
which  grew  westward  by  the  gradual  filling  of  the  sea  and  eastward 
by  the  reduction  of  the  land  to  an  even  plain  over  which  rivers  mean- 
dered and  spread  the  coarser  part  of  their  burden.  Conditions  little 
understood  but  which  resulted  in  the  formation  of  a  great  series  of 
red  and  green  sandstones,  in  which  marine  fossils  are  usually  absent, 
mark  the  close  of  the  Devonian  period.  It  seems  probable  that  the 
waters  of  this  time  which  extended  over  the  northern  Appalachian 
region  must  have  been  shallow  and  for  the  most  part  cut  off  from  the 
main  ocean.  A  time  evidently  elapsed  during  which  almost  uniform 
conditions  prevailed. 

EABLY   CAEBONIFEEOUS   OE   MISSISSIPPIAN   PERIOD. 

The  change  from  the  Devonian  to  the  Carboniferous  sediments  in 
the  region  under  discussion  is  of  great  lithologic  abruptness.  The 
surface  is  so  sharp  as  never  to  be  mistaken.  Whether  or  not  it  is 
marked  by  an  unconformity  is  a  question  which  cannot  at  present  be 
decided. 

The  Pocono  Epoch, 

According  to  Mr.  Bailey  Willis '  the  beginning  of  Carboniferous 
time  was  accompanied  by  a  slight  submergence  and  a  tilting  of  the 
coastal  plain  toward  the  west.     The  red  sediments  which  had  been 

*  Paleozoic  Appalachia;  Md.  Geo.  Survey,  vol.  iv,  p.  65. 
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supplied  to  the  sea  during  late  Devonian  time  failed ;  either  because 
the  deeply  oxidized  residual  which  had  furnished  them  was  exliausted 
or  because  transportation  to  the  open  sea  was  prevented  by  the  sub- 
mergence. At  the  same  time  the  coarse  and  cleanly  washed  quartzose 
sediments  which  had  been  accumulating  in  the  beaches  and  sand- 
flats  of  the  Devonian  coastal  plain  were  delivered  rapidly  to  the 
waters  of  the  open  sea  and  were  spread  as  a  broad  sheet  of  conglom- 
erate and  sand.  These  beds  form  the  Pocono  sandstone.  Some  of 
the  beaches  and  lagoons  of  earlier  times  were  probably  then  entombed 
and  preserved  without  destruction  in  the  mass  of  partly  transported 
and  re-deposited  material.  This  made  the  sediments  of  the  Pocono 
of  great  complexity  of  character  and  discordance  of  bedding.  The 
great  and  rapid  variations  in  thickness  of  the  formation  find  explana- 
tion in  previous  irregularities  of  the  sea-bottom,  in  local  differences 
in  the  amount  of  material  at  hand,  and  above  all  in  the  varying  dis- 
tance from  shore. 

Interbedded  with  the  sandstone  and  conglomerate  are  beds  of  .fine 
shale,  some  of  which  carry  abundant  marine  fossils.  These  are  prob- 
ably the  most  shoreward  representatives  of  the  normal  marine  sedi- 
ments which  form  the  Waverly  group  in  Ohio  where  they  contain 
the  remains  of  fiourishing  marine  life. 

In  Allegany  county  there  is  little  apparent  difference  between  the 
highest  Devonian  and  the  lowest  Carboniferous  sediments  except  in 
color  and  coarseness.  In  each  case  the  sediments  are  almost  wholly 
of  quartzose  materials  and  indicate  shallow  water  and  mountainous 
land  conditions.  Cross-bedding,  ripple-marks,  and  thin  coal  seams 
all  attest  a  preparatory  step  toward  the  marshy  condition  of  the  Coal 
Measures. 

Pocono  time  was  marked  by  rapid  submergence  and  the  rapid 
delivery  to  the  sea  of  the  beach  accumulations  of  previously  washed 
and  sorted  material.  The  duration  of  Pocono  time  was  probably 
not  long. 
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The  Oreenbrier  Epoch. 

The  beginning  of  Greenbrier  time  was  marked  by  a  sudden  decrease 
in  the  amount  of  sedimentation.  The  waters  of  the  Appalachian  sea 
became  clearer  and  deeper  and  little  or  no  arenaceous  sediments  were 
deposited.  These  waters  teemed  with  marine  life,  and  by  the  agency 
of  these  organisms,  aided  perhaps  by  chemical  precipitation,  beds 
of  limestone  were  laid  down.  The  argillaceous  character  of  most 
of  the  limestone,  and  the  presence  of  interbedded  strata  of  red  shale 
indicate  that  land  was  near  enough  to  furnish  some  detritus.  The 
nature  of  this  sediment  shows  that  the  land  had  a  deeply  disinte- 
grated surface  and  that  the  shore-line  was  sufficiently  embayed  or 
beach-bound  to  prevent  the  coarser  material  from  reaching  the  open 
sea.  It  is  probable  that  the  submergence  which  brought  the  deep 
clear  ocean  waters  into  the  region  converted  the  lower  courses  of  the 
rivers  into  estuaries  in  which  the  coarser  part  of  the  land-waste  was 
held. 

The  "  siliceous  limestone "  or  calcareous  cross-bedded  sandstone 
at  the  base  of  the  Greenbrier  records  that  stage  of  the  submergence 
when  the  last  of  the  pebbly  beaches  disappeared  below  the  sea  and 
clear  marine  waters  first  extended  over  them.  The  cross-bedding  in 
this  rock  was  the  work  of  the  undertow  and  tides  on  tops  and  sides  of 
these  already  submerged  beaches.  They  are  a  lithologic  transition 
from  the  Pocono  to  the  Greenbrier,  but  belong  most  positively  to  the 
age  of  the  latter. 

The  absence  of  fossils  in  these  beds  is  to  be  explained  by  the  sub- 
mergence and  the  accompanying  eastward  transfer  of  the  shore-line 
having  been  too  rapid  for  the  fauna  to  accompany  it. 

Shortly  after  this  first  invasion  of  marine  waters  from  the  west, 
the  ponded  Pocono  rivers  succeeded  in  clearing  their  mouths  of  the 
marine  waters  and  poured  an  accumulation  of  muddy  sediment  into 
the  sea.  Then  were  deposited  the  red  and  green  shales  and  thin 
argillaceous  limestones  of  the  Middle  Greenbrier.  It  is  probable 
that  these  deposits  record  a  halt  in  the  subsidence. 
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The  purer,  more  thickly-bedded  limestones  which  predominate  in 
the  upper  part  of  the  Greenbrier  formation  are  the  record  of  a 
renewed  and  continued  subsidence  which  lasted  throughout  the  re- 
mainder of  Greenbrier  time.  Marine  conditions  then  existed  for  a 
long  period  and  over  a  wide  area.  From  time  to  time  muddy  sedi- 
ment reached  the  sea  but  it  did  not  interfere  with  life,  for  the  lime- 
j^ones  and  shales  are  both  fossiliferous. 

The  Mauch  Chunk  Epoch. 

The  beginning  of  the  Mauch  Chunk  epoch  was  marked  by  the 
invasion  of  that  part  of  the  sea  in  which  the  present  Mauch  Chunk 
shales  of  Maryland  were  deposited  by  a  great  volume  of  muddy 
sediment  similar  to  that  which  from  time  to  time  reached  it  during 
the  Greenbrier  epoch.  The  clear  marine  waters  and  the  marine 
fauna  were  driven  away  and  a  great  thickness  of  mud  and  sand  was 
rapidly  deposited.  This  was  occasioned  by  an  elevation  of  the  con- 
tinent sufficient  to  quicken  erosion  and  to  bring  the  region  under  dis- 
cussion within  the  zone  which  could  receive  muddy  sediments;  but 
not  enough  to  submerge  the  beaches  or  to  deliver  coarse  unsorted 
material  to  the  waves.  The  conditions  of  Catskill  time  were  re- 
peated. The  already  deeply  weathered  and  oxidized  soil  was  stripped 
off  and  carried  to  the  sea  but  on  the  way  the  coarser  material  lagged 
behind  and  was  accumulated  in  flood-plain  and  coastal-plain  sedi- 
ments which  were  not  to  receive  their  final  deposition  until  the  next 
epoch. 


LATER  CARBONIFKROUS  OR  PENNSYLVANIAN  PERIOD. 

The  change  from  early  Carboniferous  to  late  Carboniferous  sedi- 
ments is  very  marked.  The  open-water  conditions  which  had  pre- 
vailed even  to  the  close  of  the  Mississippian  period  were  now  gradu- 
ally replaced  by  successive  marshes  in  which  the  great  accumulations 
of  vegetable  debris  out  of  which  the  coal  is  formed  took  place. 
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The  Pottsville  Epoch, 

The  beginning  of  Pottsville  time  was  marked  by  the  change  from 
the  deposition  of  fine  oxidized  sands  and  clays  to  that  of  much  coarser 
and  fresh  sands  and  gravels.  It  was  such  a  change  as  accompanies 
a  submergence  and  seaward  tilting  of  an  old  land  surface.  The 
coastal-plain  accumulations  were  rapidly  swept  into  the  sea  and  re- 
deposited  without  resorting. 

The  history  of  Pottsville  time  is  complex,  varying  much  within 
short  intervals,  not  merely  from  time  to  time,  but  from  place  to  place. 

The  lowest  beds  of  the  Pottsville  in  Maryland  are  much  younger 
than  those  of  the  regions  to  the  northeast  and  southwest.  It  is  thus 
evident  either  that  there  was  no  sedimentation  in  Maryland  during 
the  earliest  Pottsville  time,  or  that  any  such  sediments  as  ever 
existed  have  been  eroded,  or  that  the  oldest  Pottsville  sediments  of 
these  other  regions  are  contemporaneous  with  part  of  the  Mauch 
Chunk.  This  question  has  been  discussed  by  Mr.  David  White* 
who,  while  he  regards  the  present  evidence  as  inconclusive,  is  inclined 
toward  the  first  explanation. 

Mr.  White '  believes  that  Mauch  Chunk  time  terminated  with  the 
existence  of  a  broad  coastal  plain  bordering  a  vast  expanse  of  shoals, 
ferruginous  mud-flats  and  shallows  extending  across  the  greater  part 
of  the  northern  coal  fields.  The  Maryland  region  was  far  out  in 
the  latter  belt.  Then,  according  to  Mr.  White,  erogenic  movement 
began  and  the  earth's  crust  was  warped  so  as  to  form  a  trough  to  the 
east  of  the  present  coal  area  of  Maryland  while  on  either  side  of  the 
trough  the  earth's  crust  was  elevated.  This  brought  large  areas  of 
the  newly  deposited  Mauch  Chunk  sediments  above  sea-level,  and 
also  accelerated  erosion  and  the  redeposition  of  the  Mauch  Chunk 
coastal  plain  sediments  in  the  eastern  region.  The  oldest  Pottsville 
was  thus  deposited,  but  no  sediments  were  then  laid  down  in  the 

^  The  Stratigraphlc  Succession  of  the  Fossil  Floras  of  the  Pottsville  Forma- 
tion in  the  Southern  Anthracite  Coal  Field,  Pennsylvania.  20th  Ann.  Rept. 
U.  S.  Geol.  Survey,  part  ii,  pp.  749-928. 

•Bull.  Geol.  Soc.  Amer.,  vol.  xv,  1904,  pp.  280-281. 
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Maryland  region.  Gradually  the  trough  deepened  and  at  the  ^sirne 
time  extended  westward  till  finally,  in  Sharon  time,  the  ar^^  qI 
deposition  reached  what  is  now  the  Maryland  coal  regions.  IFx-om 
this  time  on  until  the  deposition  of  the  youngest  Pottsville,  this  r-^^ion 
was  within  the  area  of  deposition,  and  the  course  of  events  was,  as 
has  already  been  narrated  by  the  author  as  follows :  * 

"  In  the  Maryland  region  the  beginning  of  Pottsville  depositioii 
was  marked  by  the  laying  down  of  a  thin  sandstone,  followixxg  the 
cessation  of  the  deposition  of  red  sediments  and  possibly  follo^^w7Tja.g  a 
still  later  period  of  erosion. 

"  The  next  episode  was  the  invasion  of  fine  lagoon  and  mar-^lx  sedi- 
ments producing  a  succession  of  fine  sandstone,  shales,  and  coal  soatns. 
These  beds  carry  the  very  distinctive  Sharon  flora  and  are  1:1.^33. ce  to 
be  correlated  with  the  widespread  Sharon  coal-groiip.  The  e::^is*^^^^*^ 
of  these  beds  implies  an  interval  of  quiescence  of  considerabX^  ^^\ 
tipn  which  extended  over  a  wide  area. 

"  The  Connoquenessing  sandstones  indicate  that  Sharon  tix^a-^  ^^s 
followed  by  a  tilting  of  the  continent  to  the  seaward  which  sul>"rx>^^^ 
the  marsh  deposits  and  spread  over  them  not  only  part  of  the    T>/I/!ffff 
beaches  behind  which  they  had  accumulated  but  the  sands  and  g^^j.^  / 
which  had  been  accumulating  along  the  flood-plains  of  the  river^ 
About  the  middle  of  Connoquenessing  time  there  was  a  short  period 
of  quiescence  during  which  the  Quakertown  coal  with  its  accompany- 
ing shales  was  spread  in  a  great  marsh  which  extended  not  only  over 
the  region  under  discussion  but  over  the  greater  part  of  what  is  now 
western  Pennsylvania,  eastern  Ohio,  and  northern  West  Virginia. 
But  immediately  after  the  deposition  of  the  coal  the  conditions  which 
existed  during  early  Connoquenessing  time  were  resumed  and  con- 
tinued with  great  uniformity. 

"  After  the  deposition  of  the  Connoquenessing  sandstone,  the  pres- 
ent Maryland  coal  region  again  became  a  great  coal  marsh  in  which 
the  Mercer  coals  and  shales  were  laid  down.     This  marsh  extended 

*The  Physical  Features  of  Garrett  County;  Md.  Geol.  Survey,  1902,  p.  170. 
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over  the  whole  of  western  Maryland  and  the  larger  part  of  western 
Pennsylvania,  northern  West  Virginia  and  eastern  Ohio.  In  its 
more  minute  details  the  history  of  the  Mercer  stage  was  complex, 
In  some  places  as  many  as  three  coals  were  deposited,  while  in  others 
there  was  only  one.  In  some  regions  two  limestones  were  deposited, 
but  both  of  them  are  absent  in  Maryland. 

"  Another  great  sandstone,  the  Homewood,  was  spread  over  the 
Mercer  shales  and  coals.  The  deposition  of  this  sandstone  probably 
records  a  gradual  subsidence  during  which  the  barrier-beach  was 
driven  landward,  burying  the  Mercer  marshes.  The  culmination  of 
this  movement  terminated  Pottsville  time." 

The  Allegheny  Epoch. 

Allegheny  time  began  with  the  period  of  quiet  which  succeeded 
the  submergence  during  which  the  Homewood  sandstone  was  laid 
down.  As  soon  as  this  submergence  ceased  the  broad  area  of  sand 
with  its  surface  in  the  littoral  zone  was  converted  into  a  swamp  in 
which  was  formed  the  Brookville  coal.  The  formation  of  this  coal 
was  followed  in  some  portions  of  the  field  by  a  very  slight  submerg- 
ence which  permitted  the  accumulation  of  mud.  When  this  sub- 
mergence ceased  another  swamp  was  formed  in  which  the  Clarion 
coal  was  formed.  In  those  localities  where  there  was  little  or  no 
submergence  during  this  interval  the  Brookville  and  Clarion  coals 
are  represented  by  a  single  seam.  In  such  localities  the  coal  repre- 
sents  both  the  Brookville  and  the  Clarion.  In  some  other  localities 
one  or  the  other  may  be  and  probably  is  absent,  because  that  spot  was 
the  location  of  an  island  or  a  lake  within  the  marsh.  The  Clarion 
sandstone  which  overlies  the  Clarion  coal  represents  a  crustal  suH- 
mergence  of  broad  extent  and  considerable  magnitude,  which  resulted 
in  spreading  the  sands  of  the  barrier-beach  and  of  the  flood-plains 
over  the  marsh  accumulations.  This  was  followed  by  a  greater  sub- 
mergence which  brought  the  entire  district  into  the  region  of  the 
accumulation  of  fine  sediments.  The  shales  which  overlie  the  Clarion 
sandstone  date  from  this  time,  as  does  also  the  Vanport  or  "  Ferri- 
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ferous  "  limestone.  It  is  evident  that  this  submergence  was  greater 
toward  the  north  and  northwest,  for  the  limestone  carries  a  marine 
fauna  only  in  Ohio,  Pennsylvania,  and  the  northern  part  of  Mary- 
land and  West  Virginia,  while  in  the  southern  part  of  West  Virginia 
and  in  the  adjacent  part  of  Maryland  it  is  of  a  fresh  or  brackish 
water  type.  As  soon  as  the  bed  of  shales  in  which  the  Vanport  lime- 
stone is  included  was  built  up  to  the  littoral  zone,  a  marsh  began  to 
develop  upon  its  surface  and  the  Lower  Kittanning  coal  was  formed. 
The  coal  seain  known  as  the  "  Split-six  "  records  the  development  of 
a  local  marsh  dating  between  the  age  of  the  Vanport  limestone  and 
that  of  the  Lower  Kittanning  coal.  The  area  of  the  Lower  Kittan- 
ning marsh  covered  a  region  including  what  is  now  the  bituminous 
coal  fields  of  Pennsylvania,  Maryland,  West  Virginia,  Ohio,  and 
probably  part  of  Kentucky.  Large  areas  within  this  marsh  became 
submerged  enough  for  the  Lower  Kittanning  coal  to  be  covered  by  a 
few  feet  of  mud.  The  Middle  Kittanning  coal  was  laid  down  upon 
this  shale,  or  in  the  absence  of  the  shale,  directly  upon  the  Lower 
Kittanning  coal. 

The  Middle  Kittanning  coal  was  almost  immediately  submerged 
to  the  zone  of  the  rapid  accumulation  of  sand,  and  cross-bedded  sands 
were  spread  over  it.  Upon  this  new  surface  local  marshes  imme- 
diately developed  in  which  the  Upper  Kittanning  coal  was  formed. 

The  succeeding  time  interval  was  characterized  by  the  rapid  and 
somewhat  irregular  accumulation  of  sandstone  and  shale.  The  local 
variations  are  probably  due  to  differences  in  source  of  supply  and 
in  stream  action.  There  was  probably  a  moderate  submergence  after 
the  formation  of  the  Upper  Kittanning  coal  attended  by  uplift  and 
increased  erosion  in  the  interior.  The  local  occurrence  of  the  Lower 
Freeport  limestone  in  this  interval  suggests  local  deeps  or  quiet  places 
along  shore  which  land  detritus  did  not  reach. 

The  Lower  Freeport  coal  records  the  next  period  of  widespread 
tranquillity.  The  marsh  in  which  this  coal  was  formed  does  not 
appear  to  have  been  as  uniform  and  unbroken  as  the  Kittanning 
marshes. 
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The  deposits  which  cover  the  Lower  Freeport  coal  are  in  some 
places  shale  and  in  others  sandstone.  This  indicates  variations  in 
amount  of  submergence,  local  differences  in  supply,  or  both. 

The  variable  succession  of  events  during  which  these  shales  and 
sandstones  were  laid  down  was  followed  by  greater  quiet.  During 
this  interval  only  fine  sediments  were  accumulated.  These  consist 
in  some  places  of  limestone,  in  others  of  iron  carbonate,  and  in  others 
of  fire-clay.  The  lower  Freeport  limestone  and  the  Bolivar  fire-clay 
date  from  this  time. 

Then  came  an  invasion  of  rank  vegetation,  and  the  Upper  Free- 
port  coal  was  formed.  The  Upper  Freeport  marsh  was  one  of  great 
extent  and  uniformity.  According  to  Professor  I.  C.  White*  this 
coal  is  more  regular  and  persistent  in  Pennsylvania  than  elsewhere, 
although  it  is  workable  over  large  areas  in  West  Virginia  and  Ohio. 
The  destruction  and  burial  of  the  vegetation  in  this  marsh  ended 
Allegheny  time. 

The  Conemaugh  Epoch. 

Conemaugh  time  began  with  a  general  and  widespread  submerg- 
ence which  spread  the  previously  formed  beach  accumulations  over 
the  Upper  Freeport  coal,  and  fonned  the  Mahoning  sandstone.  This 
marine  trangression  was  of  wide  extent  and  must  have  been  of  long 
duration.  During  its  progress  the  Upper  Freeport  marsh  was  being 
driven  eastward  so  that  the  Upper  Freeport  coal  of  the  most  eastern 
basins  of  Maryland,  West  Virginia,  and  Pennsylvania  is  contempo- 
raneous with  part  at  least  of  the  Mahoning  sandstone  of  Ohio.  Dur- 
ing the  middle  of  Mahoning  time  there  were  developed  in  parts  of 
this  region  small  marshes  in  which  the  Mahoning  coal  was  formed. 
During  the  formation  of  this  coal  the  submergence  must  have  ceased 
long  enough  for  the  land  detritus  to  be  built  into  a  beach.  The  pre- 
dominance of  shale  over  sandstone  at  the  horizon  of  the  Upper  Mahon- 
ing sandstone  in  this  region  indicates  that  the  supply  of  material 
in  the  barrier-beach  was  not  very  great  or  else  that  the  streams  had 


*Bull.  65,  U.  S.  Gteol.  Survey,  1891,  p.  147. 
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filled  their  channels  with  debris  to  such  an  extent  that  they  were 
carrying  a  large  amount  of  unsorted  material  to  the  coast 

Mahoning  time  ended  with  the  deposition  of  the  last  sand.  The 
submergence  had  reached  such  a  point  at  this  time  that  only  very 
fine  material  was  reaching  the  sea.  As  soon  as  sedimentation  caught 
up  with  this  submergence  a  marsh  of  very  broad  extent  was  spread 
over  the  newly  made  flats  and  the  Brush  Creek  coal  was  formed.  The 
Brush  Creek  marsh  covered  all  of  the  coal  region  of  Maryland  west  of 
Cumberland,  most  of  southwestern  Pennsylvania,  all  of  eastern  Ohio, 
the  greater  part  of  West  Virginia,  and  part  of  Kentucky.  That 
conditions  were  extremely  uniform  over  the  greater  part  of  this  area 
is  shown  by  the  almost  entire  absence  of  variation  in  the  character  of 
this  coal.  The  marsh  was  so  large  that  the  vegetation  grew,  for  the 
most  part,  in  clear  water  and  consequently  the  coal  is  remarkably 
free  from  impurities. 

The  barrier  behind  which  the  Brush  Creek  marsh  existed  was  low 
and  contained  a  small  amount  of  sand  compared  with  the  area  of 
the  marsh.  Consequently  when  the  submergence  which  terminated 
the  formation  of  the  coal  took  place,  the  overlying  bed  was  not  formed 
from  the  sand  of  the  barrier-beach  driven  inland  by  the  waves.  But 
marsh  and  beach  together  were  submerged  under  the  waters  of  the 
open  sea  and  the  first  covering  which  the  coal  received  was  of  shale. 
As  soon  as  from  five  to  eight  feet  of  shale  was  deposited  the  marine 
life  which  had  been  living  farther  from  shore  colonized  this  newly- 
made  sea-floor,  and  flourished  there.  In  this  way  the  Lower  Cam- 
bridge limestone  was  spread  as  a  broad  continuous  sheet  at  a  very 
uniform  distance  of  about  six  feet  above  the  Brush  Creek  coal.  Then 
there  was  a  continental  elevation  which  increased  the  amount  of  sedi- 
ment, rendering  the  conditions  more  and  more  unfavorable  for  marine 
life  until  as  the  deposits  became  a  sand,  the  fauna  entirely  disap- 
peared. The  Buffalo  sandstone  was  then  rapidly  laid  down.  This 
sandstone  was  evidently  derived  from  a  partly  sorted  mass  of  sand, 
which  during  the  formation  of  the  Lower  Cambridge  limestone,  had 
been  deposited  on  a  coastal  plain  which  lay  to  the  eastward  of  that 
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part  of  the  Carboniferous  sea  in  which  the  limestone  was  deposited. 
Still  farther  to  the  east  lay  a  low  continent  whose  surface  was  being 
deeply  disintegrated  by  aerial  agencies. 

The  next  step  in  the  history  of  the  sediments  was  the  submergence 
of  the  continental  mass,  probably  accompanied  by  a  seaward  tilting. 
This  brought  the  last  of  the  coastal-plain  sands  below  the  reach  of 
the  waves,  admitted  the  marine  waters  to  the  Maryland  region,  and 
delivered  the  red  residual  soil  of  the  old  land  surface  to  the  sea. 
The  result  was  the  deposition  of  a  series  of  red  and  gray  shales  and 
marine  fossiliferous  limestones.  The  Upper  Cambridge  limestone, 
represented  in  Maryland  by  two  limestone  bands  17  feet  apart,  be- 
longs here.     The  red  shales  carry  some  marine  fossils. 

The  sea  was  gradually  being  driven  back  by  the  growth  of  the 
land  and  soon  the  shore  was  transferred  westward  beyond  the  Mary- 
land region.  Then  a  great  marsh  was  spread  as  far  west  as  the 
Monongahela  river,  and  in  it  the  Bakerstown  coal  was  formed. 

Over  the  Bakerstown  coal  the  rivers  spread  a  deposit  of  cross- 
bedded  sand  which  is  now  known  as  the  Saltsburg  sandstone.  As 
this  sand  was  extended  seaward  the  land  sank  until  the  coarser  de- 
posits failed  to  reach  the  coast,  and  a  deposit  of  shale  was  laid  down 
along  the  shore.  A  coastal  plain  was  thus  built  up  of  fine  material, 
the  coarser  land-debris  being  held  back  in  the  estuaries  and  on  the 
flood-plains  of  the  overburdened  streams.  The  coastal  plain  then 
was  brought  to  sea-level,  a  barrier  beach  was  formed  around  its  outer 
edge,  and  a  great  marsh  was  enclosed  within.  The  Friendsville  coal 
was  formed  in  this  marsh.  The  extent  of  this  marsh  was  practically 
the  same  as  that  of  the  marsh  in  which  the  Brush  Creek  coal  was 
formed.  The  history  of  the  Brush  Creek  marsh  was  repeated.  The 
entire  coast, — barrier  beaches,  marsh,  and  estuaries  were  submerged 
below  the  open  sea,  thus  cutting  off  the  supply  of  terrestrial  debris 
from  this  region  and  admitting  a  marine  fauna,  by  the  agency  of 
which  the  marine  Ames  limestone  was  formed.  It  must  be  noted 
that  in  this  case  the  invasion  of  the  marine  fauna  was  so  rapid  that 
the  limestone  rests  directly  on  the  coal. 
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This  submergence  was  of  short  duration.  The  land  mass  was  ele- 
vated, bringing  muddy  sediments  into  the  region  under  discussion, 
and  the  marine  fauna  was  driven  to  the  west.  The  elevation  of  the 
sea-floor  and  the  sedimentation  from  rivers  resulted  in  a  deposit 
of  muddy  and  sandy  material  over  the  continental  shelf.  Soon  these 
deposits  reached  the  ocean  level,  and  a  marsh  was  inclosed  in  which 
the  Elklick  coal  was  formed.  This  coal  is  thin  and  very  variable  in 
Maryland,  but  whether  this  is  due  to  the  conditions  of  its  formation 
or  to  its  subsequent  erosion  is  not  known.  It  seems  probable  that 
the  elevation  which  rendered  the  formation  of  the  coal  possible  con- 
tinued to  some  extent  during  and  after  its  formation,  and  that  thus 
not  only  was  the  surface  of  the  coal  somewhat  eroded  but  tlie  shore 
was  transferred  far  to  the  westward,  and  the  continent  sufficiently 
raised  so  that  stream  action  was  greatly  accelerated.  This  elevation 
terminated  the  marine  history  of  this  region  and  of  the  entire  north- 
ern Appalachian  coal  fields. 

It  is  also  probable  that  from  this  time  on  differential  uplift  played 
a  greater  and  greater  part.  The  warping  of  the  crust  increased  tlie 
elevation  more  rapidly  in  the  interior  than  on  the  coast  and  barriers 
due  to  differential  uplift  kept  back  the  sea.  The  thick  deposits  of 
sand  and  gravel  which  were  then  laid  down  form  the  Morgantown 
sandstone,  the  base  of  which  records  the  break  either  between  the 
middle  and  upper  Carboniferous  *  or  between  the  Carboniferous  and 
Permian.* 

It  seems  probable  that  when  the  Morgantown  sandstone  was  depos- 
ited the  Appalachian  gulf  ceased  forever  to  be  marine.  This  was 
due  in  part  to  the  decrease  in  area  of  the  gulf,  especially  at  the  north- 
east end,  in  part  to  the  general  shallowing  of  the  gulf  throughout, 
and  in  part  to  the  fact  that  the  repeated  seaward  tiltings  had  increased 
the  gradient  of  the  westward-flowing  stream,  reducing  at  the  same 
time  that  of  those  flowing  to  the  east,  and  had  thus  diverted  a  large 
amount  of  drainage  from  the  Atlantic  into  the  gulf. 


^  L  C.  White,  Bull.  65,  U.  S.  Geol.  Survey,  1891,  pp.  19,  70. 
•  L  C.  White.  Amer.  Geol..  vol.  xxl.  1898.  p.  51. 
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The  Morgantown  sandstone  is  the  product  of  a  great  elevation 
which  transferred  the  previously  accumulated  coastal-plain  deposits 
into  the  sea,  eroding  and  then  burying  the  marine  and  coastal-marsh 
deposits  which  had  been  formed  in  the  time  just  passed.  This  eleva- 
tion was  in  large  part  differential,  and  the  land  areas  were  elevated 
more  than  the  sea  and  coast  As  far  as  the  coast  was  concerned  the 
elevation  did  not  continue  long.  In  fact  it  is  highly  probable  that 
after  a  very  short  time  the  coast  began  to  be  submerged.  Due  in 
part  to  this  reverse  movement  which  may  have  involved  to  some 
extent  the  whole  land-mass,  and  in  part  to  the  fact  that  erosion  was 
covmteracting  the  effect  of  elevation,  the  sediments  gradually  became 
finer.  The  upper  part  of  the  Morgantown  sandstone  grades  into  a 
sandy  shale,  in  which  is  included  the  Lonaconing  coal,  the  product  of 
a  marsh  which  existed  toward  the  close  of  Morgantown  time. 

The  red  and  green  shales  which  frequently  overlie  the  Morgan- 
town  sandstone  record  a  time  in  which  a  large  part  of  the  land  lay 
near  base-level  and  only  the  finer  sediments  reached  the  sea.  Toward 
the  latter  part  of  this  epoch  a  fresh  water  limestone  (the  Clarksburg 
limestone)  was  laid  down.  The  next  step  was  the  development  of  a 
very  extensive  coal  marsh  in  which  the  Franklin  or  Little  Clarksburg 
coal  was  formed. 

The  Connellsville  sandstone  records  another  seaward  tilting  which 
spread  the  sand  and  gravel,  which  had  failed  to  reach  the  sea  during 
the  preceding  time,  over  the  finer  deposits. 

Connellsville  time  was  followed  by  a  submergence  and  a  time  of 
quiet  in  which  little  sand  and  no  gravel  passed  the  shore-line.  Fine 
sands  alternated  with  clays  and  limy  muds.  Several  coal  marshes 
were  developed  but  these  were  of  local  extent.  The  epoch  was  marked 
by  gentle  and  somewhat  irregular  submergence  and  slow  sedimenta- 
tion. Finally  the  bottom  of  the  greater  part  of  the  gulf  was  brought 
near  water  level  and  the  Conemaugh  epoch  ended. 


The  Monongahela  Epoch. 
Monongahela  time  began  with  the  growth  of  vegetation  on  the 
even  surface  which  was  formed  in  the  Appalachian  gulf  during  the 
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closing  days  of  Conemaiigh  time.  This  was  the  Pittsburg  marsh 
and  in  it  was  formed  the  Pittsburg  coal.  The  Pittsburg  marsh  was 
of  long  duration,  and  conditions  were  of  remarkable  uniformity  in 
its  various  parts.  Such  changes  as  took  place,  for  example,  the  inter- 
ruption of  vegetable  growth  by  the  deposition  of  mud,  extended  over 
broad  areas.  The  epoch  of  the  Pittsburg  coal  was  ended  by  a  very 
gentle  and  widespread  submergence  without  tilting,  which  brought 
the  marsh  below  the  waters  so  that  it  was  covered  by  fine  mud. 
That  the  land  areas  shared  in  this  submergence  is  shown  by  the  fact 
that  coarse  material  is  not  included  in  this  covering.  The  waters 
soon  became  deep  and  clear  enough  for  a  deposit  of  limestone  (Red- 
stone) to  form.  The  formation  of  this  limestone  brought 
the  sea-bottom  again  near  the  surface  of  the  water  and  a  marsh 
developed  in  which  the  Redstone  coal  was  formed.  The  next  step 
was  another  gradual  submergence  which  involved  land  and  sea  areas 
alike,  and  resulted  in  the  deposition  of  more  shale  and  limestone. 
This  limestone  (Sewickley)  is  somewhat  irregular  in  extent  and  occa- 
sionally grades  laterally  into  the  shale.  The  water  was  not  evei*y- 
where  deep  enough,  or  far  enough  removed  from  the  mouths  of  rivers 
for  limestone  to  form. 

After  the  formation  of  the  limestone  the  land  rose  and  a  coal 
marsh  formed  and  migrated  westward  along  the  receding  shore.  In 
this  marsh  the  Sewickley  coal  was  formed.  The  presence  in  some 
regions  of  two  Sewickley  coals  separated  by  an  interval  of  shale  indi- 
cates that  the  Sewickley  marsh  was  locally  submerged,  and  that  the 
last  stages  of  the  marsh  were  spread  in  some  regions  directly  over 
its  old  surface,  and  in  others  over  the  muds  which  had  there  buried 
the  older  part  of  the  marsh.  The  Maryland  region  was  one  of  the 
latter  type. 

After  the  formation  of  the  Upper  Sewickley  coal  the  sea-bottom 
sank  with  evidently  some  differential  movement.  The  submergence 
was  probably  greater  in  the  region  which  is  now  western  Pennsyl- 
vania and  Ohio  than  in  West  Virginia  and  Maryland.  In  Maryland 
and  West  Virginia  shale  and  sandstone  were  deposited,  while  in  Ohio 
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^Jid  Tvestem  Pennsylvania  the  deposits  were  of  limestone  and  shale. 

inm^diately  after  the  deposition  of  the  main  mass  of  limestone  or 

<>{  saxxdstone,  a  coal  marsh  was  locally  developed  and  in  it  the  Union- 

^rt-rx     c5oal  was  formed.     Submergence  followed  this,  and  a  deposit 

^^  sl3.^1e  and  sandstone  was  laid  down.     Then  the  waters  became 

<Iee^j>^x*      and  the  Waynesburg  limestone  was  formed.     Subsequently 

^^    "^^v^-fcers  became  extremely  shallow  and  a  marsh  was  developed,  in 

^'^ii<^ljL      -the  Waynesburg  coal  was  formed.     The  final  interruption  of 

^eg'^t;^t>le  growth  and  burial  of  this  swamp  ended  Monongahela  time, 

and    -w  i  -th  it  the  Carboniferous. 

THE    PERMIAN    PERIOD. 

The  Dunhard  Epoch. 

-"-^^xiBz^Jtard  time  began  with  the  gentle  submergence  which  buried 

^      ^^^^^lynesburg  marsh.     The  events  of  this  epoch  in  Maryland  are 

^        "^^^^^11  known  because  the  rocks  are  not  well  exposed.     It  was  evi- 

^   ^3-^    a  time  of  gentle  and  continuous  submergence,  and  of  slow 

^     ^^-^^^^  "Mutation  in  fresh  or  brackish  water. 

*^^^re  is  no  record  preserved,  in  the  Maryland  rocks,  of  the  last 
^  ^  ^^^f  the  Dunkard  epoch.     Sedimentation  probably  continued  in 

^  ^^^^gion  until  the  Appalachian  gulf  was  finally  filled.     This  ended 

^        ^^  ^leozoic  sedimentary  record  in  this  part  of  the  world. 

THE    MESOZOIC    AND    CENOZOIC    ERAS. 

The  Pre-Quatemary  Periods. 

^he  Maryland  coal  district,  like  the  rest  of  the  Appalachian  region, 
'Was  a  land  area  during  the  entire  Mesozoic  and  Cenozoic  time.  It 
received  no  sediment,  but  was  a  region  subject  to  uplift,  folding,  and 
erosion.  There  is  no  chronologic  record  of  the  process  of  folding  to 
which  these  rocks  have  been  subjected.  The  present  structure  shows 
the  final  result  of  the  folding  without  any  historical  details.  The 
folding  took  place  at  no  great  depth  below  the  surface  and  was  not 
accompanied  by  any  sudden  or  violent  movement.  It  may  have 
occurred  at  one  or  at  several  periods. 
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The  Quaternary  Period. 

Quaternary  time  in  the  district  was  a  period  of  erosion  accom- 
panied by  the  local  and  temporary  deposition  of  sediments  along  the 
water  courses  and  behind  barriers  of  resistant  rock.  The  minor  de- 
tails of  this  history  were  complex  and  no  adequate  record  of  them 
has  been  preserved. 

The  history  is  one  of  continued  erosion  retarded  here  and  there 
by  the  shifting  barriers  of  sandstone  and  conglomerate  ledges  across 
the  streams.  Behind  these  barriers  small  deposits  of  sand  and  clay 
accumulated.  Probably  at  no  time  in  the  Quaternary  did  conditions 
over  the  region  as  a  whole  differ  much  from  those  existing  at  present. 


In  the  review  of  the  sedimentary  record  we  have  seen  how  eleva- 
tion and  subsidence  followed  each  other  with  varying  rapidity  while 
the  large  volimie  of  Paleozoic  sediments  was  being  deposited.  It 
seems  probable  that  during  this  time  some  lateral  pressure  was  also 
exerted  upon  these  sediments,  producing  incipient  anticlines  and 
synclines.  It  was  not,  however,  until  near  the  close  of  Paleozoic 
time  that  structural  changes  of  exceptional  magnitude  were  mani- 
fested throughout  the  entire  Appalachian  province.  The  strata 
which  had  been  deposited  upon  each  other  in  an  approximately  hori- 
zontal position  were  then  squeezed  and  folded  to  an  enormous  degree, 
the  forces  being  applied  laterally  in  a  direction  perpendicular  to  the 
course  of  the  present  mountain  ranges.  How  long  this  compression 
continued  is  not  known.  Suffice  it  to  say  that  the  earliest  Mesozoic 
records  show  a  new  axis  of  drainage  and  that  most  of  the  rivers,  in- 
stead of  flowing  to  the  west  as  the  Paleozoic  rivers  had  done,  were 
then  flowing  to  the  east. 

That  there  has  been  vertical  upward  movement  of  importance  since 
the  close  of  Paleozoic  time  is  evidenced  by  the  development  of  well- 
marked  physiographic  features,  such  as  the  Cretaceous  and  Tertiary 
peneplains  and  the  various  river  terraces  found  along  the  streams  of 
the  county. 


COR. RELATION  OF  THE  FORMATIONS  AND 

MEMBERS 

BY 

WM.  BULLOCK  CLARK  and  GEO.  C.  MARTIN 

Tlx^  coal  deposits  of  Maryland  constitute  part  of  the  series  of  Coal 

He^s^txres  of  the  northern  Appalachian  field.     They  have  frequently 

in  ^tli^  past  been  considered  by  geologists  independently  of  the  deposits 

0^    tix«    same  age  in  the  adjacent  states  of  Pennsylvania  and  West 

^^i^^g"i^ia  and  a  local  classification  of  formations  and  coal  beds  has 

weix    at  various  times  proposed.     This  has  been  in  large  measure  due 

to  tJ^^e   fact  that  the  study  of  the  Maryland  Coal  Measures  has  been 

^^iixljr  confined  to  the  Georges  Creek  basin,  a  deep  synclinal  trough 

that     j>reaents  the  only  full  representation  of  the  formations  of  the 

L'Oal     JXleasures  within  the  limits  of  the  State,  but  which  is  entirely 

cietacjii^d  from  the  main  areas  of  the  Coal  Measures  in  the  adjoining 

states.         Very  little  consideration  has  been  given  in  the  past  to  the 

iess  cio:»^plete  series  of  coal  deposits  found  to  the  westward  in  Garrett 

'^oum  t^^y  for  the  reason  that  these  relatively  less  important  basins  have 

^^     l^^ft  practically  undeveloped  until  within  the  last  decade. 

*^^^     authors  of  the  present  report  have  been  engaged  for  several 

year^     i^i  a  study  of  the  Coal  Measures  of  Maryland,  and  are  satisfied, 

both     f^:^*Qin  an  intimate  comparison  of  the  sequence  of  deposits  found 

repr^^^^j^l^^  in  Maryland  with  those  of  other  areas  and  from  the  con- 

tinuxt::.^^^  of  certain  of  the  beds  with  those  in  adjacent  regions  of  Penn- 

sy  v^^j-^  j^  ^^^  West  Virginia,  that  the  same  conditions  and  the  same 

geancx^    of  coal  earlier  described  in  adjacent  areas  are  present  in  Mary- 

lanci     ^iid  that  these  names  must  be  adopted  in  classifying  the  Mary- 
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land  deposits.  The  accuracy  of  these  conclusions  are  further  attested 
by  a  study  of  the  floras  and  faunas  which  are  extensive  and  highly  dis- 
tinctive, and  prove  the  equivalency  of  many  of  the  horizons  beyond 
all  question.  The  authors  have  been  much  impressed  from  this 
comparison  of  deposits  and  the  fossil  remains  contained  in  them  with 
the  wide  geographic  range  of  even  the  minor  divisions  of  the  Coal 
Measures  of  the  northern  Appalachian  field,  many  of  the  beds  being 
traced  without  difficulty  over  thousands  of  square  miles  with  very 
little  change  in  physical  characteristics.  Some  of  the  coal  beds 
especially  show  marked  typical  features  that  admit  of  their  ready 
determination.  This  is  seen  not  only  in  the  physical  constitution 
of  the  coal  but  in  the  characteristic  position  and  nature  of  the 
partings. 

The  Coal  Measures  of  the  northern  Appalachian  field,  as  indicated 
in  the  preceding  discussion,  have  been  divided  into  the  following 

formations : 

Table. 
Group.  Formation.  A^e. 

Dunkard Permian  ( ?) 

'Monongahela "| 

Coal  Measures     Conemaugh I  Upper  Carboniferous 

Allegheny \      (Pennsylvanian). 

^Pottsvllle J 

These  formations,  together  with  their  subdivisions,  are  described  in 
the  succeeding  pages.  Characteristic  sections  accompany  the  text, 
the  character  of  the  deposits  being  represented  in  the  usual  conven- 
tional manner.  That  portion  of  each  section  which  was  concealed  is 
left  blank.  As  each  section  is  carefully  drawn  to  the  scale  of  1  inch  to 
200  feet  it  will  be  an  easy  matter  to  determine  the  thickness  of  the 
several  members.  Here  and  there  slight  changes  in  the  character  of 
the  material  as  compared  with  typical  sections  of  western  Pennsyl- 
vania are  apparent,  but  in  general  the  character  and  position  of  the 
several  beds  are  remarkably  similar.  Some  diflferences  in  the  thick- 
ness of  the  individual  members  appear  but  they  conform  for  the  most 
part  to  the  recognized  changes  that  affect  the  eastern  margin  of  the 
northern  Appalachian  field. 
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PoTTsviLLE  Formation. 

CcM  ^9^ m^  position  and  Relations, — The  strata  here  referred  to  the  Potts- 
^/^    f  <:>^K7mations  consist  of  conglomerates,  sandstones,  shales,  fire-clays, 
and    C50^a_ls  which  reach  from  325  to  380  feet  in  thickness.     The  thick- 
^esss    i  »       apparently  greatest  in  the  southeastern  part  of  the  region  un- 
der   cl  i  ss^cussion  and  decreases  toward  tlie  north  and  west. 


6« 


II 


I 

o 

I 


m 

■§21 


it 


II 


iSS 

_, 

mi 

eeai 

..  ., 

B:^. 
bM 

j» 

r 

m 


t^ 


Allegheny  Formation  (11-25) 

PotUville  Formation 
10    Homewood  sandstone 
9    Mount  Savage  or  Upper  Mercer 

coal 
8    Mount  Savage  fire-clay 
7    Lower  Mercer  coal 


Scale:  1  inch  =»  200  feet. 


6  Upper  Ck)nnoquene88ing  nnd- 
stone 

5    Quakertown  coal 

4  Lower  Connoquenessing  sand- 
stone 

8    Sharon  coal 

2    Sharon  conglomerate 

1    Basal  Oontact 


Fig. 


Mauch  Chunk  Formation 
21. — Columnar  Sections  of  the  Pottsville  Formation. 


^1^^^:^  Pottsville  formation  in  Maryland  is  of  the  western  Pennsyl- 

^^^^      type  and  lacks  the  greatest  thickness  shown  in  the  southern 

^  **^^cite  field  of  Pennsylvania,  where  the  formation  was  named. 

-  _^  ^X^arison  of  the  formation,  both  as  a  whole  as  well  as  the  indi- 

^   ^*^1  members,  with  the  strata  exposed  there  can  at  present  be  made 

^^    on  paleontological  evidence.     This  is  not  at  this  time  sufficient 


^ 
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for  the  complete  correlation,  and  consequently  the  present  discussion 
will  be  restricted  to  a  consideration  of  the  relations  of  the  Maryland 
deposits  with  those  exposed  and  named  in  western  Pennsylvania. 
Professor  Stevenson,  in  a  recent  and  very  elaborate  dis<*ussion  of  the 
stratigraphy  and  correlation  of  the  Pottsville/  has  grouped  the  mem- 
bers into  two  subformations ;  the  Upper  Pottsville  or  Beaver  of 
Lesley,  and  the  I^ower  Pottsville  or  Rockcastle  of  Crandall.  The 
former  includes  only  that  part  of  the  Pottsville  which  is  present  in 
Maryland  with  the  addition  of  the  Sharon  sandstone  which  should, 
perhaps,  be  included  with  it.  It  would  therefore  be  possible,  and 
may  be  advisable  in  future  and  more  detailed  work  over  broader 
areas,  to  map  the  Beaver  formation  as  a  division  of  the  Pottsville 
group  or  as  a  subformation  of  the  Pottsville,  in  which  case  the  beds 
present  in  Maryland  would  be  called  the  Beaver  formation. 

The  U.  S.  Geological  Survey,  in  its  Piedmont  folio,  adopted  the 
name  Blackwater  formation  for  the  deposits  of  this  horizon,  but  in- 
cluded also,  according  to  Mr.  David  White  ""  and  Professor  Stevenson,* 
about  196  feet  of  the  strata  belonging  to  the  Lower  Pottsville. 

Basal  contact  (1).* — The  Pottsville  formation  everywhere  rests  on 
the  red  and  green  shales  and  sandstones  of  the  Mauch  Chunk  forma- 
tion. There  is  some  local  discordance  of  bedding,  indicating  an 
unconformity  which,  according  to  the  physical  and  floral  proof  of 
Mr.  David  White,  represents  an  overlap  and  probable  erosion  interval 
which  extends  over  the  greater  part  of  the  area  of  the  northern 
Appalachians.' 

*  Carkoniferous  of  the  Appalachian  Basin.  BuH.  Geol.  Soc.  Amer.,  vol.  xv, 
1904,  pp.  37-210. 

'  Deposition  of  the  Appalachian  Pottsville.  Bull.  Geol.  Soc.  Amer.,  vol.  xv» 
1904,  pp.  267-281. 

'  Carboniferous  of  the  Appalachian  Basin.  Bull.  Geol.  Soc.  Amer.,  vol.  xv, 
1904,  p.  190. 

^  The  numbers  used  in  this  paper  correspond  to  those  used  on  the  figures. 
There  is  no  intention  to  give  the  coal  seams  and  other  members  of  the  Coal 
Measures  of  Maryland  a  permanent  numbering. 

*  Deposition  of  the  Appalachian  Pottsville.  Bull.  Geol.  Soa  Amer.,  vol.  xv. 
1904,  pp.  267-281. 
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ISharon  sandstone  (2). — A  sandstone  which  probably  nowhere  in 
Maryland  exceeds  25  feet  in  thickness,  and  is  sometimes  absent,  is 
generally  found  at  the  base  of  the  Pottsville  formation.  It  is  con- 
sidered to  represent  the  Sharon  conglomerate  because  of  its  position 
conformably  below  the  Sharon  coal. 

Sharon  coal  (3). — Good  exposures  of  the  strata  at  the  base  of  the 
Pottsville  are  found  one  mile  below  Westemport,  Allegany  county, 
and  in  the  gorge  of  the  Youghiogheny  river,  below  Swallow  Falls, 
Garrett  county.  At  each  of  these  localities  there  are  beds  of  coal  in 
a  series  of  shales  which  lie  between  the  sandstone  above  mentioned 
and  a  much  thicker  and  more  massive  overlying  sandstone.  Both 
from  the  stratigraphic  position  and  from  the  evidence  *  of  the  abund- 
ant fossil  plants,  these  beds  are  regarded  as  the  equivalent  of  the 
Sharon  coal  group. 

Lower  Connoquenessing  sandstone  (4). — Overlying  the  shales  of 
the  Sharon  group  is  a  mass  of  very  coarse,  thick-bedded,  white,  sand- 
stone, which  from  its  position  is  evidently  the  equivalent  of  the  Lower 
Connoquenessing  sandstone  of  Lawrence  county,  Pennsylvania. 

Qtiakertovm  coal  (6). — Near  the  top  of  the  Lower  Connoquenes- 
sing sandstone  and  overlain  by  a  similar  thick-bedded  sandstone  is  a 
coal  seam  which  corresponds  in  stratigraphic  position  to  the  Quaker- 
town  coal  of  Quakertown,  Pennsylvania.  The  seam  named  the 
Bloomington  coal  *  was  assigned  to  a  stratigraphic  position  correspond- 
ing to  that  of  the  Quakertown  coal ;  but  under  this  appellation  were 
also  included  at  a  few  points  coals  that  are  now  known  to  belong  to 
the  Mount  Savage  and  the  Clarion  seams. 

Upper  Connoquenessing  sandstone  (6). — Overlying  the  Quaker- 
town  coal  is  a  coarse  white  sandstone  about  75  feet  in  thickness,  which 
corresponds  to  the  Upper  Connoquenessing  sandstone  described  by 
Dr.  I.  C.  White,  from  Lawrence  county,  Pennsylvania. 

^Mr.  David  Wbite,  after  an  examination  of  the  fossils,  has  informed  the 
authors  that  he  considers  them  to  belong  to  the  horizon  of  the  Sharon  coal. 

'The  Physical  Features  of  Allegany  County.  Md.  Geol.  Survey,  1900,  pp. 
115,  170. 


296 


EEPORT  ON  THE  COALS  OF  MABYXAKB 


Lower  Mercer  coal  (7). — A  very  short  distance  above  the  top  of 
the  Upper  Connoquenessing  sandstone  is  a  thin  coal,  which  corre- 
sponds in  its  position  with  reference  to  the  underlying  and  overlying 
beds  to  the  Lower  Mercer  coal  of  western  Pennsylvania. 

Mount  Savage  fire-clay  (8). — ^Above  the  Lower  Mercer  coal,  or 
on  top  of  the  Connoquenessing  sandstone  when  that  coal  is  absent,  is 
the  Mount  Savage  fire-clay,  so  named  from  its  typical  development 
near  the  town  of  MouBt  Savage,  Allegany  County,  Maryland.  The 
bed  consists  of  a  mass  of  soft  gray  shale  from  5  to  12  feet  in  thick- 
ness, which  softens  readily,  on  exposure  to  the  weather,  to  a  plastic, 
very  refractory  clay.  As  nodules  in  this  mass,  or  replacing  part  or 
all  of  it,  is  the  flint-clay,  which  differs  from  the  plastic  clay  in  not 
becoming  plastic  either  by  grinding  or  on  exposure  to  the  weather. 
The  genetic  difference  between  the  two  varieties  is  not  known,  and 
there  seems  to  be  no  regularity  in  distribution  between  them. 

Mount  Savage  or  Upper  Mercer  coal  (9). — Immediately  above  the 
Mount  Savage  fire-clay  is  a  seam  of  coal  varying  in  thickness  from 
2  to  4  feet.  It  is  the  seam  which  has  long  been  known  in  the  northern 
end  of  the  Georges  Creek  basin  as  the  Mount  Savage  coal,  and  is 
possibly  the  same  as  the  Upper  Mercer  coal  of  Professor  H.  D. 
Rogers.  The  seam  which  was  named  the  Westemport  coal  *  in  the 
southern  Greorges  Creek  basin  is  the  same  as  this.  The  shales  asso- 
ciated with  this  coal  carry  an  abundant  flora,  which  Mr.  David  White, 
after  examination,  informs  the  authors  is  identical  with  the  Mercer 
flora. 

Hometvood  sandstone  (10). — A  massive  sandstone,  varying  in 
thickness  from  30  to  100  feet,  is  found  a  short  distance  above  the 
Mount  Savage  coal.  This  was  formerly  called  the  Piedmont  sand- 
stone. From  its  position  between  the  Mercer  coal  group  and  the 
base  of  the  Allegheny  formation,  it  is  evidently  identical  with  the 
Ilomewood  sandstone  of  Pennsylvania. 


*The  Physical  Features  of  Allegany  County. 
115,  170,  171. 


Md.  Geol.  Survey,  1900,  pp. 


MABYI-AND    GEOLOGIOAI.    SURVEY 


297 


A1.LEQHENY  Formation. 

Composition  and  relations. — The  Allegheny  formation  consists  of 
a  series  of  sandstones,  shales,  limestones,  and  coal  seams  having  a 
total  thickness  in  Maryland  of  from  260  to  360  feet.  The  thickness 
is  greatest  in  the  southern  and  eastern  parts  of  the  area,  in  this 
respect  corresponding  to  the  Pottsville. 
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Conemai<£rA  Formation  (26-44) 

Allegheny  Formation 
25    Upper  Frecport  coal 
24    Upper  Freeport  limestone  (Bo- 
livar fire-clay) 
23    Upper     Freeport     or    Roaring 

Creek   sandstone 
22    Lower  Freeport  coal 
21    Lower  Freeport  limestone 
20    Lower  Freeport  sandstone 

Fig.  22. — Columnar  Sections 


Scale:  1  inch  =  200  feet. 

Upper  Kittanning  coal 

Biiddle  Kittanning  coal 

Lower  Kittanning  coal 

•*  Split-six  "  coal 

Kittanning  sandstone 

Vanport  or  ferriferous  limestone 

Clarion  sandstone 

Clarion  coal 

Brookville  coal 


Pottsville  Formation  (1-10). 
of  the  Allegheny  Formation. 


The  name  "  Allegheny  series  "  was  proposed  by  H.  D.  Rogers  in 
1840 '  to  include  the  strata  from  the  lowest  bed  exposed  at  Pittsburg 
down  to  the  "  sandstones  and  conglomerate  at  the  bottom  of  the  coal 
formation."     The  type  section  is  along  the  Allegheny  river  between 

*  Fourth  Annual  Report  of  the  Geological  Survey  of  the  State  of  Pennsyl- 
vania, p.  150. 
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Pittsburg  and  Warren.  In  later  usage  the  formation  has  been 
restricted  by  cutting  off  the  upper  part,  which  now  constitutes  the 
Conemaugh  formation.  The  Allegheny  formation  was  also  known 
under  the  name  of  the  Lower  Productive  Coal  Measures  or  Lower 
Productive  Measures.  The  U.  S.  Geological  Survey,  in  its  Pied- 
mont folio,  proposed  the  name  Savage  formation  for  the  lower  part 
of  the  Allegheny  formation,  including  the  Davis  coal,  and  the  name 
Bayard  formation  for  the  upper  part  of  the  Allegheny  formation  and 
lower  part  of  the  Conemaugh  formation  up  to  and  including  the 
Four-foot  coal  of  the  Potomac  valley. 

Brookville  coal  (11). — A  seam  of  coal  varying  from  1  to  4  feet  in 
thickness  sometimes  occurs  at  or  very  near  the  base  of  the  Allegheny 
formation.  This  is  in  the  stratigraphio  position  of  the  Brookville 
coal.  It  has  been  known  in  Maryland  as  the  Bluebaugh  coal,  and 
was  so  called  in  the  Report  on  the  Geology  of  Allegany  County. 

Clarion  coal  (12). — A  seam  of  coal  approximating  2i  feet  in 
thickness  is  found  in  an  interval  of  from  12  to  30  feet  above  the 
Brookville  coal,  or,  in  the  absence  of  that  coal,  about  the  same  dis- 
tance above  the  base  of  the  formation.  This  seam  corresponds  in 
position  to  the  Clarion  coal.  It  has  been  hitherto  known  in  Mary- 
land as  the  Parker  coal,  and  was  so  called  in  the  Report  on  the  Greol- 
ogy  of  Allegany  County. 

Clarion  sandstone  (13). — Separated  from  the  Clarion  coal  by  a 
thin  series  of  shales,  there  is  frequently  a  massive  sandstone,  which 
sometimes  reaches  as  much  as  70  feet  in  thickness.  It  is  especially- 
well  developed  along  the  Potomac  river  in  Garrett  county,  where  it 
can  readily  be  mistaken  for  the  Homewood  sandstone.  This  sand- 
stone is  in  the  stratigraphic  position  and  has  the  litholopic  character 
of  the  Clarion  sandstone  of  Pennsylvania. 

Vanport  or  Ferriferous  limestone  (14). — A  short  distance  above 
the  Clarion  sandstone,  or  the  horizon  for  it,  is  a  limestone  a  few  feet 
in  thickness.  This  limestone  has  been  seen  at  only  a  few  points  in 
the  southern  part  of  Garrett  county.  At  all  of  these  localities  it  is 
evidently  of  fresh-water  origin,  and  contains  no  fossils  except  Ostra- 
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coda.  In  the  bore-hole  four  miles  northwest  of  Oakland  a  thin  lime- 
stone with  marine  fossils  was  encountered  at  this  horizon.  It  is  the 
position  of  the  Vanport  or  "  Ferriferous  "  limestone  of  Pennsylvania, 
and  is  possibly  the  equivalent  of  the  Putnam  Hill  limestone  of  Zanes- 
ville,  Ohio. 

Kittanning  sandstone  (15). — The  interval  between  the  Vanport 
limestone  and  the  next  coal  above  is  usually  occupied  by  shale.  In 
the  bore-hole  four  miles  northwest  of  Oakland,  where  this  interval  is 
large,  it  is  occupied  in  part,  however,  by  sandstone.  This  sandstone 
corresponds  in  position  to  the  Kittanning  sandstone  of  Pennsylvania. 

'* Split-six''  coal  (16). — Separated  from  the  Vanport  limestone 
by  a  variable  thickness  of  shale  is  a  seam  of  coal  about  4  feet  in  thick- 
ness, but  too  impure  to  mine.  This  is  best  developed  in  the  southern 
end  of  the  Georges  Creek  valley,  where  it  is  known  as  the  "  Split- 
six."  It  does  not  appear  to  have  any  named  equivalent  in  other 
regions,  unless  it  is  the  Scrubgrass  or  Upper  Clarion  coal  of  Penn- 
sylvania. 

Lower  Kittanning  coal  (17). — A  seam  of  coal  of  great  persistence, 
which  can  be  seen  at  almost  every  point  where  strata  of  this  horizon 
are  exposed,  occurs  at  an  interval  of  from  90  to  140  feet  above  the 
base  and  from  170  to  210  feet  below  the  top  of  the  Allegheny  forma- 
ation.  This  seam  corresponds  in  stratigraphic  position  to  the  Lower 
Kittanning  coal  of  Pennsylvania. 

Middle  Kittanning  coal  (18). — Another  seam  of  equal  persistence 
is  foimd  at  a  distance  of  from  a  few  inches  to  30  feet  above  the  top 
of  the  Lower  Kittanning  coal.  Over  broad  areas  it  is  so  close  to  the 
Lower  Kittanning  that  the  two  form  practically  one  seam.  The 
upper  of  these  closely  associated  seams  is  probably  the  equivalent  of 
the  Middle  Kittanning  coal  of  Pennsylvania. 

The  Lower  and  Upper  Kittanning  coals  are  called  in  the  upper 
Potomac  basin  the  Davis  coal,  and  locally  in  the  lower  Georges  Creek 
basin  and  in  the  vicinity  of  Piedmont,  West  Virginia,  by  the  name 
of  the  "  Six-foot." 

Upper  Kittanning  coal  (19).- -Separated  from  the  Middle  Kittan- 
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ning  coal  by  from  30  to  60  feet  of  shale  and  sandstone  is  a  seam  of 
coal  from  1  to  3^  feet  in  thickness.  This  is  in  the  position  of  the 
Upper  Kittanning  coal. 

Lower  Freeport  sandstone  (20). — A  short  distance  above  the 
Upper  Kittanning  coal  is  a  massive  sandstone  of  variable  thickness, 
which  corresponds  in  position  to  the  Lower  Freeport  sandstone. 

Lower  Freeport  limestone  (21). — A  limestone  16  feet  in  thickness 
was  encountered  at  a  distance  of  28  feet  above  the  Upper  Kittanning 
coal  in  one  of  the  bore-holes  at  Henry.  This  is  the  horizon  of  the 
Lower  Freeport  limestone  of  Pennsylvania.  This  limestone  has  not 
been  seen  elsewhere  in  Maryland. 

Lower  Freeport  coal  (22). — A  seam  of  coal  of  variable  thickness 
sometimes  appears  at  a  distance  of  from  35  to  60  feet  below  the  top 
of  the  Allegheny  formation.  It  corresponds  in  position  to  the  Lower 
Freeport  coal  of  Pennsylvania. 

Upper  Freeport  or  Roaring  Creek  sandstone  (23). — ^A  short  dis- 
tance above  the  Lower  Freeport  coal  is  a  very  massive,  sometimes 
conglomeritic,  sandstone.  This  is  the  Upper  Freeport  sandstone  of 
Pennsylvania,  or  the  Roaring  Creek  sandstone  of  West  Virginia, 
recently  described  by  Dr.  I.  C.  White.* 

Upper  Freeport  limestone  and  Bolivar  fire-clay  (24). — Imme- 
diately above  the  Upper  Freeport  sandstone,  or  the  horizon  of  that 
sandstone,  there  sometimes  appears  a  thin  limestone  which  corre- 
sponds in  position  with  the  Upper  Freeport  limestone.  At  several 
places  a  flint  fire-clay  has  been  observed  at  this  horizon,  and  in  such 
cases  the  limestone  is  absent.  A  similar  relationship  has  been  re- 
ported from  Pennsylvania,  where  the  Bolivar  fire-clay  is  regarded  as 
"  replacing  "  the  Lower  Freeport  limestone. 

Upper  Freeport  coal  (25). — ^At  the  top  of  the  Allegheny  formation 
is  a  very  persistent  seam  of  coal,  which,  in  its  relationships  to  the 
overlying  and  underlying  strata,  corresponds  to  the  Upper  Freeport 
coal  of  Pennsylvania.     This  seam  has  been  called  the  "Four-foot" 


•  W.  Va.  Geol.  Survey,  vol.  ii,  1903,  pp.  462,  463. 


MARYLAND    GEOLOGICAL    SURVEY 


801 


in  the  Georges  Creek  valley  and  the  "  Three-foot "  in  the  Potomac 
valley.  In  the  Piedmont  folio  of  the  U.  S.  Geological  Survey  and 
the  *'  Report  on  the  Geology  of  Allegany  Connty  "  it  is  called  the 
Thomas  coal. 

CoNEMAUoH  Formation. 

Composition  and  relations. — The  strata  here  referred  to  the  Cone- 
maiigh  formation  consists  of  a  series  of  sandstones,  shales,  conglom- 
erates, limestones,  and  coal  seams.  The  total  thickness  varies  from 
600  to  700  feet.  The  average  thickness  in  the  Georges  Creek  basin 
is  about  630  feet.  In  the  Potomac  basin  it  is  slightly  less.  In  the 
Castleman  basin  the  only  complete  measurement  obtainable  in  Mary- 
land gave  about  700  feet,  which,  however,  is  100  feet  in  excess  of  the 
thickness  obtained  by  the  Pennsylvania  survey  farther  north  in  the 
same  basin.  The  thickness  in  the  lower  Youghiogheny  basin  is 
slightly  over  600  feet. 

This  formation,  generally  known  hitherto  under  the  name  of  the 
Lower  Barren  Coal  Measures,  or  Lower  Barren  Measures,  was  called 
the  Conemaugh  formation  by  Franklin  Piatt  in  1875  *  from  the  typi- 
cal development  of  these  rocks  along  the  Conemaugh  river,  in  western 
Pennsylvania.  This  formation  has  also  been  known  under  the  name 
of  the  Pittsburg  coal  series  and  the  Elk  river  series,  while  that 
portion  above  the  Four-foot  coal  of  the  Potomac  valley  was  called 
by  the  U.  S.  Geological  Survey  in  its  Piedmont  folio  the  Fairfax 
formation. 

Lower  Mahoning  sandstone  (26). — A  very  massive  and  persistent 
sandstone  from  25  to  50  feet  in  thickness  occurs  at  the  base  of  the 
Conemaugh  formation.  It  corresponds  to  the  lower  part  of  the 
Mahoning  sandstone  of  western  Pennsylvania  and  eastern  Ohio. 

Mahoning  limestone  (27). — Overlying  the  Lower  Mahoning  sand- 
stone is  sometimes  a  bed  of  limestone  corresponding  to  the  Ma- 
honing limestone.     It  has  been  recorded  by  Dr.  I.  C.  White  *  from 


*  2nd  Geol.  Survey,  Pa.,  H.,  p.  8. 

'  U.  S.  Geol.  Survey,  Bull.  65,  1891,  p. 
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a  bore-hole  at  Fairfax,  W.  Va.,  where  it  has  a  thickness  of  20  feet, 
and  occurs  at  a  distance  of  42  feet  above  the  base  of  the  formation. 
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39  Monrantown  sandstone 

88  Elklick  coal 

37  Ames  limestone 

36  Friendsville  coal 

85  Saltsbtinr  sandstone 

34  Bakerstown  coal 

33  Upper  Camhridjfe  limestone 

32  Buffalo  sandstone 

31  Lower  Cambridjfe   limestone 


30  Brush  Creek  tir  Masontown  co«] 

29  Upper  Mahoning  sandstone 

28  Mahoning  coal 

27  Mahoning  lime^one 

26  Lower  Mahoning  sandstone 

Allegheny  Formation  (11-25) 


Fk;.  23. — Columnar  Sections  of  the  Conemaugh  Formation. 


In  the  bore-hole  at  Jennings  mill,  in  the  Castleman  basin,  it  is  appar- 
ently represented  by  a  bed  of  carbonate  of  iron  three  feet  in  thickness 
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and  is  about  20  feet  above  the  base  of  the  formation.'  This  corre- 
sponds to  the  Johnstown  iron  ore,  which,  in  Pennsylvania,  is  recog- 
nized as  occurring  at  the  horizon  of  the  Mahoning  limestone. 

Mahoning  coal  (28). — In  the  absence  of  the  Mahoning  limestone 
there  frequently  ap{)ears  in  its  place  a  thin  seam  of  coal,  known  in 
Pennsylvania  and  West  Virginia  as  the  Mahoning  coal. 

Upper  Mahoning  sandstone  (29). — The  Upper  Mahoning  sand- 
stone lies  immediately  above  the  black  roof  shales  of  the  Mahoning 
coal,  or  the  Mahoning  limestone,  as  the  case  may  be ;  or,  in  the  absence 
of  both  the  coal  and  the  limestone,  it  forms  one  continuous  mass  with 
the  Lower  !Mahoning  sandstone.  It  varies  much  in  lithologic  char- 
acter and  thickness.  Sometimes  it  is  very  massive  and  conglom- 
eritic,  while  at  other  times  it  is  thin-bedded  and  shaly. 

Brush  Creek  coal  (30). — A  seam  of  coal  having  a  thickness  of  from 
18  to  24  inches,  and  without  partings,  is  found  in  a  position  varying 
from  85  to  125  feet  above  the  base  of  the  formation.  From  its  posi- 
tion above  the  Mahoning  sandstone,  and  more  especially  from  its 
relation  to  the  overlying  fossiliferous  beds,  this  is  regarded  as  the 
equivalent  of  the  coal  formerly  called  "  Masontown  "  by  Dr.  I.  C. 
White,*  although  it  is  not  the  Masontown  coal  of  the  type  locality 
(Masontown,  Preston  county,  West  Virginia)  which  has  recently 
been  shown  by  Dr.  I.  C.  White '  to  belong  at  the  Bakerstown  horizon. 
The  coal  which  actually  occurs  at  the  supposed  horizon  of  the  Mason- 
town coal  was  renamed  Mason  by  Dr.  I.  C.  White  *  from  the  occur- 
rence at  Mason,  Kanawha  County,  W.  Va.  The  name  Farmington 
coal  was  applied  by  Mr.  M.  R.  Campbell  *  in  1902  from  the  occur- 
rence of  the  coal  at  Farmington,  Fayette  County,  Pennsylvania,  and 
antedates  Mason  by  about  a  year.  The  Brush  Creek  coal  of  the 
Pennsylvania  Survey  belongs  at  this  horizon,  and  that  name,  being 
the  oldest,  should  be  used. 

» U.  S.  Oeol.  Survey,  BuH.  No.  65,  1891,  pp.  7285,  94-95. 

»W.  Va.  Geol.  Survey,  vol.  11,  1903,  pp.  268,  285. 

*Loc.  clt.,  p.  285. 

*  Masontown-Unlontown  Folio,  U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  82,  p.  12. 
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Lower  Cambridge  limestone  (31). — Separated  from  the  Brush 
Creek  coal  by  about  five  feet  of  fissile,  black  carbonaceous  shale  is  a 
band  of  calcareous  shale  or  bituminous  limestone,  usually  about  eight 
inches  in  thickness.  This  limestone  and  the  overlying  shales  are 
filled  with  well  preserved  marine  fossils.  The  fauna  is  very  rich, 
both  in  individuals  and  in  species.  No  detailed  study  has  as  yet 
been  made  of  it,  but  enough  species  have  been  determined  to  make  it 
certain  that  it  is  the  fauna  of  the  Lower  Cambridge  limestone  of  Ohio 
and  Pennsylvania.  The  greatest  thickness  of  this  limestone  known 
in  Maryland  was  obtained  in  the  bore-hole  at  Jennings  mill.  Here 
it  is  three  feet  thick,  and  is  overlain  by  four  feet  of  black,  fossiliferous 
shale. 

Buffalo  sandstone  (32). — A  short  distance  above  the  Lower  Cam- 
bridge limestone  is  a  sandstone,  which  sometimes  attains  a  thickness 
of  40  feet.  It  corresponds  with  the  Buffalo  sandstone  of  western 
Pennsylvania,  which  was  formerly  considered  to  be  the  equivalent  of 
the  Upper  Mahoning  sandstone,  but  which  Dr.  I.  C.  White  has  shown 
to  overlie  the  Lower  Cambridge  limestone. 

Oranisville  (''  Beachey  ")  coal. — This  seam  occurs  in  the  Castle- 
man  basin  only.  Its  position  is  apparently  a  short  distance  below 
the  Bakerstown  seam,  but  caimot  be  exactly  determined.  It  may  be 
a  local  development  of  the  "  Honeycomb ''  or  Bakerstown,  or  may 
belong  as  much  as  60  feet  below  that  seam.  It  is,  however,  more 
than  eighty  feet  above  the  Brush  Creek  coal.  In  regard  to  its  corre- 
lation it  may  be  said  that  if  it  is  not  a  local  phase  of  the  Bakerstown 
it  has  no  equivalent  in  the  other  coal  basins  of  Maryland.  In  the 
Salisbury  basin  of  Pennsylvania,  of  which  the  Castleman  basin  is  the 
southern  continuation,  there  are  three  coal  seams  between  the  "  Bak- 
erstown" and  the  "  Masontown  " '  (Brush  Creek)  which  have  no 
recognized  equivalent  elsewhere.  The  "  Beachey  "  seam  is  probably 
one  of  these,  but  there  is  no  positive  evidence  as  to  which  it  is.     It 


*  I.  C.  White,  BuH.  U.  S.  Geol.  Survey,  No.  65,  1891.  p.  76. 
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was  named  the  Grantsville  coal  *  from  its  typical  development  near 
the  town  of  that  name. 

Upper  Cambridge  limestone  (33). — In  the  river  bluff  north  o:{ 
Triendsville  there  are  two  thin  limestone  beds  at  inter\'^als  of  32  and 
50  feet  respectively  above  the  Lower  Cambridge  limestone.  One  or 
both  of  these  probably  represent  the  Upper  Cambridge  limestone  of 
Ohio.     Both  beds  carry  marine  fossils. 

Lower  red  shales, — The  interval  betweeen  the  top  of  the  Buffalo 
sandstone  and  the  under  clay  of  the  Bakerstown  coal  contains  a  large 
amount  of  red  and  green  shale.  The  Upper  Cambridge  limestones 
occur  in  these  shales,  and  the  red  shales  themselves  carry  fossils. 
These  red  beds  are  very  persistent,  and  their  outcrop  can  be  easily 
traced  throughout  the  Lower  Youghiogheny  basin.  They  were  en- 
countered at  their  normal  position  in  the  bore-hole  at  Jennings  mill, 
in  the  Castleman  basin,  and  are  evidently  the  beds  known  by  that 
name  in  Pennsylvania. 

Bakerstown  coal  (34). — A  very  persistent  seam,  which  in  some  dis- 
tricts is  of  considerable  economic  importance,  occurs  at  an  inter- 
val varying  from  90  to  135  feet  above  the  Brush  Creek  coal.  The 
thickness  of  the  coal  varies  from  two  to  five  feet.  This  seam  occupies 
the  stratigraphic  position  of  the  Bakerstown  coal  of  Pennsylvania. 
It  is  the  locally  recognized  Barton  coal,  described  by  that  name  in 
the  Report  on  the  Gteology  of  Allegany  County,  but  apparently  not 
the  Barton  coal  of  the  Pennsylvania  reports.*  In  the  Gteorges  Creek 
basin  it  is  commonly  known  as  the  "  Three-foot,"  in  the  Potomac 
valley  as  the  "  Four-foot,"  and  in  the  Castleman  valley  as  the 
*^  Honeycomb  "  seam. 

Saltshurg  sandstone  (35). — A  massive  cross-bedded  sandstone, 
about  30  feet  in  thickness,  occurs  above  the  Bakerstown  coal,  and  is 
separated  from  it  by  a  variable  thickness  of  shale.  This  sandstone 
is  evidently  the  Saltshurg  sandstone  of  Professor  Stevenson,*  so  named 
from  its  occurrence  at  Saltshurg,  Pennsylvania. 

*  The  Physical  Features  of  Garrett  County.     Md.  Geol.  Survey,  1902,  p.  136. 

*  2d  Geol.  Survey.  Pa.,  KK,  1877,  pp.  67.  68. 

*  2d  Geol.  Survey,  Pa.,  KKK,  1878,  p.  22. 
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Maynadier  coal. — This  seam  which  is  locally  known  as  the  "  slate 
vein,"  is  apparently  confined  to  the  Castleman  basin  and  occurs  at  an 
interval  of  about  40  feet  above  the  Bakerstown  coal. 

The  strata  immediately  overlying  the  Bakerstown  coal  are  well 
exposed  in  the  Castleman  valley  in  the  railroad  cut  one  mile  south  of 
the  National  Eoad.  This  section  is  part  (Nos.  24  to  34)  of  the 
complete  Conemaugh  section  given  on  page  253.  The  ooal  seam  40 
feet  above  the  Bakerstown  and  the  limestones  underlying  it  have  not 
been  recognized  in  Maryland  outside  of  this  basin,  but  the  coal  at 
least  appears  to  be  very  constant  within  the  basin.  The  name  May- 
nadier coal  *  has  been  given  it  from  its  development  at  the  west  end 
of  Maynadier  Kidge.  Neither  the  coal  nor  the  limestone  can  be 
correlated  with  any  members  of  the  Conemaugh  hitherto  described 
from  other  regions.  In  other  basins  this  interval  is  generally  con- 
cealed or  only  poorly  exposed. 

Friendsville  coal. — This  seam  occurs  at  an  interval  of  from  90  to 
160  feet  above  the  Bakerstown  coal.  The  interval  is  about  100  feet 
in  the  Georges  Creek  basin,  160  feet  in  the  Castleman  basin,  and  90 
feet  in  the  Lower  Youghiogheny  basin.  This  coal  is  a  thin  but  very 
persistent  and  characteristic  seam,  which  has  been  of  the  greatest 
service  in  correlation.  This  seam  is  the  same  as  the  one  which  has 
been  called  the  "  Crinoidal  coal "  in  the  Pennsylvania  reports  and 
the  '*  Crinoidal  coal "  or  "  Coal  8b  "  in  the  Ohio  reports.  It  is  pos- 
sible also  that  the  "  Piatt  coal "  of  the  Somerset  basin  may  be  the 
same  as  the  "  CrinoidaL"  The  coal  is  well  exposed  apd  has  been 
mined  for  local  use  at  several  places  in  the  Castleman  basin  and  in 
the  Lower  Youghiogheny  basin  near  Friendsville,  Garrett  county, 
from  which  occurrence '  it  received  its  name,*  and  also  at  many  places 
in  the  northern  end  of  the  Georges  Creek  basin,  where  it  attains  the 

» The  Physical  Features  of  Garrett  County.    Md.  Geol.  Survey,  1902,  p.  136. 

•  The  Physical  Features  of  Garrett  County,  loc.  cit.,  p.  136. 

'It  should  be  noted  that  this  is  not  the  same  as  the  Friendsville  (lUnois) 
coal  of  Fuller  and  Ashley  (Bull.  213,  U.  S.  Geol.  Survey,  1903,  pp.  292,  239) 
and  of  Fuller  and  Clapp  (U.  S.  Geol.  Survey,  folio  105, 1904,  p.  8). 
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thickness  of  28  inches,  the  greatest  known  in  Maryland.  One  of 
these  old  mines  near  Mount  Savage  was  visited  by  Lyell  in  1842,  who 
described  the  occurrence  of  coal,  its  position  and  thickness,  and  gave 
a  list  of  fossils  found  in  the  overlying  shales.' 

Ames  or  Crinoidal  limestone  (37). — The  Friendsville  coal  is  over- 
lain by  either  a  limestone  or  a  calcareous  shale  full  of  marine  fossils. 
This  limestone  occurs  in  a  position  exactly  similar,  with  reference  to 
the  overlying  and  underlying  strata,  to  that  of  the  Crinoidal  lime- 
stone of  the  Pennsylvania  reports,  and  to  the  Ames  limestone  of  the 
Ohio  reports.  The  fauna,  as  far  as  known,  is  the  same  as  that  found 
in  this  bed  in  Ohio  and  Pennsylvania.  In  both  of  these  states  and 
in  West  Virginia  the  limestone  is  of  very  great  persistence  and  has 
been  of  the  greatest  service  in  the  correlation  and  location  of  the  coals. 

Elklick  coal  (38). — A  very  thin  and  variable  coal,  which  appar- 
ently represents  the  Elklick  coal  of  Pennsylvania  and  West  Virginia, 
is  found  at  about  36  feet  above  the  Amies  limestone. 

Morgantown  sandstone  (39). — Immediately  above  the  Elklick  coal 
or  its  horizon,  if  the  coal  is  absent,  is  a  very  massive  and  constant 
sandstone,  frequently  conglomeritic  in  part,  which  corresponds  ex- 
actly in  its  stratigraphic  relations  with  the  Morgantown  sandstone, 
so  called  from  its  typical  development  at  Morgantown,  West  Vir- 
ginia. 

Lonaconing  coal. — This  coal  is  typically  developed  in  the  Georges 
Creek  valley  near  the  town  of  Lonaconing  from  which  occurrence  it 
is  here  given  its  name.  The  coal  occurs  a  short  distance  above  the 
top  of  the  Morgantown  sandstone  and  about  20  feet  below  the  Frank- 
lin coal.  Its  average  thickness  is  about  2  or  2^  feet.  The  coal  has 
not  been  recognized  outside  of  this  region  except  in  Fairfax  Knob 
near  the  headwaters  of  the  Potomac  river  where  it  is  apparently  rep- 
resented by  the  seam  27  feet  above  the  Elklick  coal." 

Clarksburg  limestone  (40). — A  short  distance  above  the  top  of  the 

^Travels  in  North  America,  with  Geological  Observations  on  the  United 
States,  Canada,  and  Nova  Scotia. 
'W.  Va.  Geol.  Survey,  vol.  ii,  1903,  p.  235. 
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Morgantown  sandstone  is  a  limestone  from  3  to  9  feet  in  thickness. 
This  limestone  has  a  rather  characteristic  appearance  and  contains 
abimdant  fossil  fish  and  Ostracoda.  Marine  fossils  are  entirely  ab- 
sent. In  its  stratigraphic  position,  its  lithologic  characteristics,  and 
the  general  nature  of  its  fauna  this  limestone  corresponds  to  the 
Clarksburg  limestone,  so  called  from  its  occurrence  at  Clarksburg, 
West  Virginia. 

Franklin  or  Little  Clarksburg  coal  (41). — A  seam  of  coal  which 
is  identical  with  the  Little  Clarksburg  coal  of  Dr.  I.  C.  White  is 
found  immediately  above  the  Clarksburg  limestone.  In  the  Greorges 
Creek  basin  this  coal  is  popularly  called  the  "  Dirty-nine-foot,"  and 
in  the  Report  on  the  Geology  of  Allegany  County  is  was  named  the 
Franklin  coal  from  its  occurrence  near  the  town  of  Franklin. 

Connellsville  sandstone  (42). — ^A  short  distance  above  the  Frank- 
lin coal  is  a  very  prominent  sandstone  of  considerable  thickness.  It 
is  very  strongly  developed  in  the  Georges  Creek  and  Potomac  basins, 
where  it  has  a  very  marked  influence  on  the  topography.  This  sand- 
stone is  found  in  the  stratigraphic  position  of  the  Connellsville  sand- 
stone of  southwestern  Pennsylvania. 

Lower  Pittsburg  limestone  (43). — Almost  immediately  above  the 
Connellsville  sandstone  is  a  thin  limestone  containing  no  fossils  ex- 
cept Ostracoda,  as  far  as  observed.  It  has  all  the  characteristic 
features  of  and  evidently  is  the  Lower  Pittsburg  limestone. 

Little  Pittsburg  coal  (44). — Immediately  above  the  last-named 
limestone  and  about  90  feet  below  the  top  of  the  formation  is  a  seam 
of  coal  from  1  to  3  feet  in  thickness.  Another  thin  coal  frequently 
occurs  30  or  40  feet  above  this  and  60  or  60  feet  below  the  top  of  the 
formation.  These  are  evidently  the  equivalents  of  the  Little  Pitts- 
burg coals,  of  which  there  are  frequently  two,  which  usually  occur  in 
positions  corresponding  to  these. 

MONONGAHELA  FOBMATION. 

Composition  and  relations. — The  strata  composing  the  Mononga- 
hela  formation  in  Maryland  consist  of  a  series  of  shales,  sandstones, 
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limestones,  and  coal  seams.     The  thickness  varies  from  240  to  270 

feet.  The   formation   is   entirely   restricted   in   Maryland   to   the 

Georgia  Creek-Potomac  basin.     The  name  "  Monongahela  series " 

^ss  -px-oposed  by  H.  D.  Rogers  in  1840  *  for  the  Upper  Coal  Meas- 

7//es    a.^   exposed  in  the  valley  of  the  Monongahela  river.     The  name 

has  'bia.cl  a  varied  usage  since  then,  part  of  the  time  being  employed 


^^< 


*«*»»ifcar<f  Formation  (56-61) 


^'^^-ongohela  Formation 
65    Wayoesburg:  coal 
S4    WaTnesburg  limestone 
<S3    Uniontown  aandstone 
G2    Unio<it<iwn  coal 
•81    Sewickley  sandstone 


Scale:  1  inch  =  200  feet. 

60  Upper  Sewickley  (Tyson)  coal 

49  Lower  Sewickley  coal 

48  Sewickley  limestone 

47  Redstone  coal 

46  Redstone  limestone 

45  Pittsburg  coal 


Conemaugh  Formation  (26-44) 
Fig.  24. — Columnar  Sections  of  the  Monongahela  Formation. 


^-      T)roader  sense  to  include  the  upper  half  of  the  Coal  Measures. 

^  ^U.  S.  Geological  Survey  in  its  Piedmont  folio  has  employed  the 
^"^^^  lElkgarden  formation  for  all  of  the  beds  exposed  in  the  Potomac 
^^^^*>-  above  the  base  of  the  Pittsburg  coal. 


^iirth  Annual  Report  of  the  Geological  Survey  of  the  State  of  Pennsyl- 
.  p.  150. 
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Pittsburg  coal  (45). — At  the  base  of  the  Monongahela  formation 
is  the  seam  of  coal  known  locally  as  the  "  Big  vein  "  or  '*  Fourteen- 
foot  "  coal.  This  seam  in  its  stratigraphic  relations  to  the  overlying 
and  underlying  beds  corresponds  exactly  to  the  Pittsburg  coal.  The 
fauna  of  the  roof  shales,  as  far  as  our  present  knowledge  goes,  is  the 
same;  and  Dr.  I.  C.  White*  has  pointed  out  the  identity  of  struc- 
ture within  the  bed. 

The  various  elements  composing  the  seam  are  constant  and  charac- 
teristic in  number  and  relative  position.  The  relative  thickness  of 
these  individual  elements  varies  from  place  to  place.  From  the 
Pittsburg  region  toward  the  southeast  there  is  a  gradual  increase  in 
the  thickness  of  the  "  breast "  coal,  which  reaches  a  maximum  in  the 
southern  end  of  the  Georges  Creek  basin,  where  the  entire  bed  has 
been  found  at  a  single  locality  to  reach  22  feet  in  thickness.  There 
is  greater  change  within  the  limits  of  the  Georges  Creek  basin  than 
there  is  between  the  central  part  of  the  Georges  Creek  basin  and  the 
Pittsburg  region.  This  change  consists  chiefly  in  an  increase  in  the 
number  and  thickness  of  the  shales  at  the  expense  of  the  '*  breast '' 
coal.  This  seam  was  called  the  Pomeroy  coal  in  the  Ohio  reports 
and  the  Elkgarden  coal  in  the  Piedmont  folio  of  the  U.  S.  Geological 
Survey  and  in  the  Report  on  the  Geology  of  Allegany  Coimty.  The 
name  Pittsburg  coal  was  applied  to  this  seam  by  J.  P.  Lesley  in  185 (>. 

Redstone  limestone  (46). — A  thin  limestone  is  sometimes  found  a 
few  feet  above  the  Pittsburg  coal.  In  this  region  it  is  commonly 
separated  from  it  by  argillaceous  shales.  It  occurs  in  the  position 
of  the  Redstone  limestone  of  Pennsylvania. 

Bedstone  coal  (47). — At  an  interval  of  from  18  to  45  feet  above 
the  Pittsburg  coal  is  a  seam  of  coal  which  corresponds  in  position  to 
the  Redstone  coal  of  Pennsylvania.  It  is  apparently  very  constant 
in  the  Georges  Creek  basin,  although  it  has  not  been  prospected  for, 
and  has  accordingly  not  been  o])ened  at  many  points.  The  thickness 
is  about  4  feet. 

*  The  Pittsburg  Coal  Bed,  Amer.  Geol.,  vol.  xxl,  pp.  49-60. 
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Sewichley  limestone  (48). — A  bed  of  liiaestone  occurs  about  10 

^®et  above  the  Redstone  coal.     It  is  in  the  stratigraphic  position  of 

*^^  Sewickley  limestone  of  Pennsylvania. 

^ower  Sewichley  coal  (49). — ^At  an  interval  of  from  25  to  30  feet 

^^'e   the  Sewickley  limestone,  and  from  40  to  45  feet  above  the 

^stone  coal,  is  a  thin  seam  of  coal  which  has  been  seen  in  the  Bor- 

Q^       ^taft  and  the  Pumping  shaft  and  other  places  in  the  Georges 

4^       ^  basin.     This  seam  occurs  at  the  horizon  of  the  Sewickley  coal. 

^     ^^^"^^  ^s  another  seam  above  this,  how^ever,  which  still  falls  within 

«^^       ^Xiits  of  the  Sewickley,  and  as  the  Sewickley  coal,   in  being 

^^  ^'estward  from  its  type  locality  by  the  Pennsylvania  geologists, 

>^j^  \>een  found  to  split  into  two  seams,  it  is  considered  probable 

that  the  same  has  taken  place  to  the  eastward.     This  seam  is  therefore 

referred  to  the  Lower  Sewickley. 

Upper  Sewickley  or  Tyson  coal  (50). — A  seam  of  coal  of  great 
persistence  and  considerable  economic  importance  is  found  at  an  in- 
terval of  about  45  feet  above  the  Lower  Sewickley,  and  from  105  to 
120  feet  above  the  Pittsburg  coal.  This  seam  has  long  been  known 
in  the  Georges  Creek  region  as  the  Tyson  or  "  Gas  "  coal.  As  is 
stated  above,  this  seam  falls  within  the  position  of  the  Sewickley  coal, 
and  probably  corresponds  to  the  upper  split  of  the  Sewickley  in  west- 
ern Pennsylvania  and  eastern  Ohio. 

Sewickley  sandstone  (51). — Separated  from  the  underlying  Upper 
Sewickley  coal  by  a  variable  thickness  of  shale  is  a  sandstone  whose 
greatest  observed  thickness  in  Maryland  is  about  15  feet.  Dr.  I.  C. 
White,  in  Bulletin  No.  65  of  the  United  States  Geological  Survey, 
calls  attention  to  the  fact  that  either  a  limestone  or  a  sandstone,  one 
only,  however,  to  the  exclusion  of  the  other,  occurs  in  the  interval  be- 
tween the  Sewickley  and  the  Uniontown  coals.  Where  sandstone  oc- 
curs in  this  interval  it  is  called  the  Sewickley  sandstone.  The  lime- 
stone, on  the  other  hand,  has  been  differentiated  into  the  Uniontown 
and  Ben  wood  or  "  Great  '^  limestones.  Throughout  Maryland  the 
limestone  is  apparently  entirely  absent.  This  occurrence  therefore 
confirms  the  generalization  which  Doctor  White  based  on  his  obser- 
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vations  in  Pennsylvania,  West  Virginia,  and  Ohio,  namely,  that 
either  the  limestone  or  the  sandstone,  but  never  both,  are  found  in  the 
interval  between  the  Sewickley  and  Uniontown  coals. 

Uniontown  coal  (52). — A  thin  coal  is  found  in  the  Pumping  shaft 
section  near  Frostburg,  about  60  feet  above  the  Upper  Sewickley  coal 
and  close  to  the  top  of  the  Sewickley  sandstone.  It  corresponds  in 
position  and  character  to  the  Uniontown  coal  of  Pennsylvania. 

Uniontown  sandstone  (63). — A  short  distance  above  the  Union- 
town  coal,  in  the  Pumping  shaft  section,  there  is  a  thin  sandstone 
which  is  probably  a  poor  representation  of  the  Uniontown  sandstone. 

Waynesburg  limestone  (54). — A  limestone  occurs  a  short  distance 
above  the  Uniontown  sandstone  and  from  20  to  30  feet  below  the 
top  of  the  formation  which  corresponds  in  its  stratigraphic  position 
to  the  Waynesburg  limestone  of  Pennsylvania  and  West  Virginia. 

Waynesburg  coal  (56). — There  is  a  very  persistent  coal  seam,  of 
considerable  economic  importance,  that  may  occur  anywhere  in  the 
interval  up  to  20  feet  above  the  top  of  the  Waynesburg  limestone. 
From  its  position,  230  to  250  feet  above  the  base  of  the  Monongahela 
formation,  and  in  its  regular  stratigraphic  sequence,  it  is  regarded  as 
the  Waynesburg  coal.  In  the  Report  on  the  Geology  of  Allegany 
County  it  was  named  the  Koontz  coal,  from  its  occurrence  at  the  min- 
ing village  of  that  name  near  Lonaconing.  The  identity  of  this  seam 
with  the  Wajnesburg  seam  now  appears  so  certain  that  the  name 
Koontz  will  be  considered  as  a  synonym.  The  roof  of  this  coal  is 
the  top  of  the  Monongahela  formation. 

DuNKARD  Formation. 

Composition  and  relations. — The  strata  here  referred  to  the  Dunk- 
ard  formation  have  an  extreme  thickness  of  390  feet  in  Maryland. 
It  is  evident  that  the  entire  formation  is  not  represented.  The  pres- 
ent area  of  the  Dimkard  deposits  in  Maryland  is  restricted  to  a  few 
small  tracts  in  the  central  part  of  the  Georges  Creek  basin.  The  sur- 
face has  so  little  relief  that  there  are  few  good  exposures,  and  it  is 
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^^^ost  impossible  to  obtain  a  detailed  section.     In  consequence  the 

^^^igraphic  sequence  is  very  imperfectly  known, 
^t^sj^ixe  Dunkard  formation  was  named  by  Dr.  I.  C.  White  in  1891  * 
v^*^  Dunkard  creek,  in  southwestern  Pennsylvania.     The  rocks  of 


formation  had  previously  been  known  as  the  "  Upper  Barren 
Coal  Measures ''  or  "  Upper  Barren  Measures,"  and  they  were  di- 
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*»Jfcard  Formation 
^1    Jollytown  limestone 
^feO    JoUjrtown  ooal 
Sq    Upper  Washington  limestone 


Scale:  1  inch  »  200  feet. 

58    Washington  coal 

57    Waynesburg  "A"  coal 

56    Waynesburg  sandstone 

Monongahela  Formation  (46^) 


Fio.  25. — Columnar  Sections  of  the  Dunkard  Formation. 


Vvv-  i:«ato    the    "  Green    county    group "    and    the    "  Washington 

^\my  ^g-roup."  As  will  be  noted  below,  the  strata  in  Maryland  be- 
long ^Ixxi^ost  exclusively  to  the  latter  division,  which  has  been  referred 
to  as  tK^  Frostburg  formation.' 

*®^^^^«raphy  of  the  Bituminous  Coal  Fields  of  Pennsylvania.  Ohio,  and 
^eat  VlK-^j^jj^     Bull.  No.  65,  U.  8.  Geological  Survey,  p.  20. 
»lftd,  Ci^ol.  Survey,  vol.  i,  1897,  p.  188. 
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Waynesburg  sandstone  (5G). — A  sandstone  of  no  very  great  prom- 
inence occurs  a  short  distance  above  the  Waynesburg  coal.  It  prob- 
ably represents  the  Waynesburg  sandstone,  since  its  stratigraphic 
position  is  the  same. 

Waynesburg  "A  "  coal  (57). — A  thin  coal  which  corresponds  in 
position  to  the  Waynesburg  "  A  "  coal  of  Pennsylvania  and  West 
Virginia  is  found  on  top  of  the  W^aynesburg  sandstone,  and  about  45 
feet  above  the  Waynesburg  coal. 

Washington  coal  (58). — About  75  feet  above  the  Waynesburg 
"  A  "  coal,  and  separated  from  it  by  an  interval  consisting  in  Mary- 
land apparently  of  shales  and  limestones,  is  a  seam  of  coal  whose 
character  is  not  well  known.  The  thickness  of  this  coal  is  about  oi 
feet  and  its  quality  is  not  known.  This  coal  corresponds  in  position 
to  the  Washington  coal  of  Pennsylvania. 

Upper  Washington  limestone  (59). — A  bed  of  limestone  approxi- 
mately 4  feet  in  thickness  occurs  about  170  feet  above  the  Washing- 
ton coal,  and  is  separated  from  it  by  an  interval  of  unknown  rocks, 
apparently  shale  with  some  limestone.  It  is  in  about  the  position  of 
the  Upper  Washington  limestone  of  Pennsylvania. 

This  stratum  is  important,  inasmuch  as  its  top  is  the  dividing 
plane  between  the  two  divisions  of  the  Upper  liarren  Measures  or 
Dunkard  formation.  Almost  all  of  the  Dunkard  in  Maryland  falls 
in  the  lower  division  or  Washington  county  gi'oup  of  Stevenson,  while 
the  upper  or  Green  county  group  of  Rogers  is  represented  in  Mary- 
land by  only  the  65  to  90  feet  of  strata  overlying  this,  and  which 
cover  an  area  of  only  a  few  acres. 

Jolly  town  coal  (60). — ^A  thin  seam  of  coal  is  found  about  25  feet 
above  the  outcrop  of  the  Upper  Washington  limestone.  It  is  ap- 
parently in  the  stratigraphic  position  of  the  JoUytown  coal  of  Green 
county,  Pennsylvania. 

Jollylown  limestone  (61). — A  limestone  of  apparently  no  very 
great  thickness  is  found  about  15  feet  above  the  JoUytown  coal.  It 
is  in  the  position  of  the  JoUytown  limestone  of  Pennsylvania. 

Above  this  limestone  there  are  no  good  exposures,  and  not  more 
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than  50  feet  of  strata  are  preserved  in  Maryland.     The  highest  bed 
is  a  sandstone  which  caps  the  hill  east  of  Borden  shaft. 

Conclusions. 

The  detailed  comparisons  given  in  the  preceding  pages  show  that 
the  various  members  of  the  Coal  Measures  of  Maryland  closely  re- 
semble those  found  in  Pennsylvania  and  West  Virginia.  They 
clearly  demonstrate  the  fact,  if  any  such  demonstration  is  necessary, 
that  the  various  beds  of  the  Coal  Measures  have  a  wide  geographical 
extent,  and  that  the  individual  coal  beds  possess  certain  marked 
physical  characteristics  that  can  be  readily  distinguished  over  wide 
areas.  The  similarity  of  sequence  of  the  various  members  of  the  coal 
series  is  so  striking  and  the  faunal  and  floral  characteristics  so 
marked  that  the  determination  of  the  horizons  of  the  several  coal 
seams  can  be  made  with  remarkable  accuracy.  In  the  lower  forma- 
tions of  the  Coal  Measures  it  has  been  possible  to  establish  this  iden- 
tity with  the  Pennsylvania  and  West  Virginia  deposits  on  the  basis 
of  actual  continuity  of  the  beds,  although  this  is  not  possible  in  the 
higher  members  of  the  series.  The  sequence  of  deposits  and  faunal 
and  floral  characteristics  are  such,  however,  that  very  little  doubt  can 
exist  regarding  their  equivalency. 


DISTRIBUTION   AND  CHARACTER  OF  THE 
MARYLAND  COAL  BEDS 

BY 
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General  Reultions. 


The  coal  deposits  of  Maryland  are  confined  to  synclines  or,  as  they 
are  called  when  they  contain  coal  seams,  "  coal  hasins."  There  are 
five  of  these  coal  basins  in  the  State.  The  Georges  Creek  basin  lies 
along  the  eastern  margin  of  the  district  between  Wills  and  Savage 
momitains  partly  in  Allegany  and  partly  in  (larrett  counties.  The 
Upper  Potomac  basin  lies  in  the  southern  and  southeastern  parts  of 
Gkrrett  county,  to  the  east  and  south  of  Backbone  Mountain.  The 
Potomac  river  flows  near  the  axis  of  this  basin,  so  only  half  of  it  is 
within  Maryland.  This  basin  is  structurally  the  continuation  of  the 
Georges  Creek  basin.  The  CastUman  basin  lies  in  the  north-central 
part  of  Garrett  county,  between  Meadow  and  Negro  mountains.  It 
is  the  continuation  of  the  Salisbury  basin  of  Pennsylvania.  The 
Upper  Youghiogheny  basin  lies  in  the  west-central  part  of  Garrett 
county,  between  Snaggy  Mountain  and  a  ridge  which  is  the  continua- 
tion of  Meadow  Moimtain,  parts  of  which  are  here  called  Roman 
Nose  and  Halls  Hill.  The  Lower  Youghiogheny  basin  lies  in  the 
northwest  part  of  Garrett  county,  to  the  west  of  Winding  Ridge  and 
to  the  north  of  Dog  Ridge.  It  is  the  continuation  of  the  Confluence 
basin  of  Pennsylvania. 

A  small  amount  of  very  impure  anthracite  coal  occurs  far  to  the 
east  of  the  coal  basins,  above  mentioned,  in  eastern  Allegany  county, 
the  best  exposures  being  found  in  Sidling  Hill  Mountain  where  this 
coal  at  times  reaches  several  feet  in  thickness.  It  is  so  irregular  in 
thickness  and  so  heavily  charged  with  ash  as  to  have  no  commercial 
value.     This  coal  occurs  at  an  horizon  older  than  the  Coal  Measures 
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and  is  confined  to  the  Pocono  formation  at  the  base  of  the  Lower 
Carboniferous.  The  various  prospect  opfeniiigs  whicli  have  been 
made  in  it  give  no  indication  of  successful  development  and  it  will 
not  be  further  discussed  in  this  report. 

Dark  carbonaceous  shales  of  Devonian  and  Silurian  age  in  Wash- 
ington and  Frederick  counties  have  been  prospected  at  various  times 
and  much  local  excitement  has  arisen  over  the  prospect  of  the  dis- 


Fio.  26. — ^Map  showing  location  of  Coal  Basins  in  Maryland. 

coverj  of  anthracite  coal.  These  black  shales,  however,  contain  but 
a  small  percentage  of  carbonaceous  matter  and  search  for  coal  at 
this  horizon  cannot  but  be  fruitless.  No  coal  of  commercial  value 
has  ever  been  found  in  rocks  of  this  character. 

Occasionally  thin  seams  of  coal  or  lignitic  vegetable  remains  are 
found  in  the  gray  and  red  sandstones  of  Triassic  age  in  Carroll,  Fred- 
erick, and  Montgomery  counties.  There  is  no  probability  that  these 
beds  will  ever  yield  coal  deposits  of  commercial  importance,  and 
hence  the  few  plant  beds  known  in  these  deposits  \vill  not  be  con- 
sidered in  the  present  report. 
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The  coal  seams  which  are  represented  in  Maryland  are  given  in 
their    relative  positions  in  the  following  table.     The  figures  given 
-'"epresent  the  average  thickness  of  the  seam  from  roof  to  floor,  includ- 
ing  ooal,  bone,  slate,  etc. 


rORMATIONS 


Dunlc«ii*c3 


390  + feet 


"Monon^ahela 

240-270  feet 


Conem 


600-700  feet 


AllegH^^, 


2fiO-S60  feet 


Pottavilie 


^U:a 


325-880  feet 


Inch  =  800  feet. 


OOAL  BBA1I8 


r.-.-i^-:^        WMhington  coal  8%  feet 


-.•rs;r>-.-=i        Jollytown  coal  2  feet 
,..jr      ;  . 


I 


-T  !    : 


j 

;::ft- 


I 


..i 


Waynetburar  "  A  "  coal  2  feet 

Waynesburgr  or  Koontz  coal  8  to  6  feet 

Uniontown  coal 

Upper  Sewickley  or  Ty«oii  coal  6  feet 
Lower  Sewickl^  coal  2%  feet 

Redstone  coal  4  feet 

Pittsburg,  Elkgarden    or    "  Big    Vein " 

coal  14  feet 
Little  Pittaburg  coal  2  feet 
2d  Little  Pittsburg  coal  1  foot 


Franklin  or  Little  Clarksburg  coal  0  feet 


Lonaconing  coal  2  feet 
Elklick  coal  1  foot 

Friendsville,    Amea    or    Grinoidal    coal 
2  feet 

Maynadier  coal  2  to  3  feet 

Bakerstown  or  Barton  coal  2  to  5  feet 
Grantsville  coal  3  feet 


Brush  Creek  or  Masontown  coal  2  feet 
Mahoning  coal  2  feet 

Upper  Freeport  or  Thomas  coal  8  to  6 

feet 
Lower  Freeport  coal  2H  feet 

Upper  Kittanning  coal  1  to  zy^  feet 

Middle  and  Lower  Kittanning,  Davis,  or 

'•  Six-foot  "  coal  6  feet 
'*  Split-six  •!  coal  3  to  4  feet 


Clarion  or  Parker  coal  2*^  feet 
Brookville  or  Bluebaugh  coal  3  to  6  feet 

Mount  Savage  or  Upper  Mercer  coal  3  ft 
Lower  Mercer  coal  1  foot 

Quakertown  or  Bloomington  coal  2  feet 


J 
.1         Sharon  coal  1  foot 


^Q.  27. — Generalized  section  showing  relative  position  of  Coal  Seams. 
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Note. — ^The  coal  seams,  like  the  geological  formations,  are  named  from  the 
localities  where  they  are  typically  developed.  It  is  an  accepted  rule  that  a 
seam  must  ultimately  be  called  by  the  oldest  geographical  name  applied  to  it 
in  print.  Before  the  coal  seams  of  Maryland  were  definitely  known  to  be  the 
continuation  of  the  seams  which  had  been  described  and  named  in  Pennsyl- 
vania and  West  Virginia  and  Ohio,  local  names  were  applied  to  them  in  the 
publications  of  this  and  other  organizations.  These  were  intended  at  the 
time  only  as  provisional  names,  which  would  be  abandoned  if  found  to  be 
synonymous  with  older  names,  or  permanently  retained  for  such  seams  as  had 
not  hitherto  been  named.  Most  of  the  seams  in  Garrett  County  have  proved  to 
be  identical  with  seams  which  had  been  previously  named  in  other  regions,  so 
the  temporary,  local  names  for  them  have  been  abandoned  and  the  older  names 
used.  The  grounds  for  this  correlation  are  given  in  an  article  by  Clark  and 
Martin  in  the  Bulletin  of  the  Geological  Society  of  America  for  1902.  Most  of 
the  seams  have  also  been  popularly  known  by  several  names  which  are  not 
geographical  and  have  not  been  used  in  print.  There  is  usually  a  distinct  name 
for  each  region  where  the  seam  is  mined.  The  relation  of  all  the  local  names 
used  in  Maryland  to  the  accepted  names  used  in  other  regions  and  to  those 
here  adopted  is  shown  in  the  table  above. 

The  Geobges  Cbeek  Basin. 

The  Georges  Creek  basin  is  a  deep,  broad  syncline  containing  the 
most  complete  sequence  of  the  Coal  Measures  in  Maryland.  It  lies 
between  the  Dans-Little  AU^heny  mountain  belt  on  the  east  and 
Big  Savage  Mountain  on  the  west  and  extends  across  the  State  from 
the  Maryland-Pennsylvania  line  southwest  to  the  Potomac  river.  Its 
length  is  approximately  20  miles  and  its  average  breadth  is  about  5 
miles.  The  northern  end  of  the  district  lies  in  AUegany  coimty  but 
southward  the  Allegany-Garrett  county  line  gradually  encroaches 
upon  the  basin  until  at  the  Potomac  river  the  boundary  line  lies  less 
than  a  mile  west  of  the  central  axis  of  the  syncline.  The  prominent 
transverse  ridge  on  which  Frostburg  stands  connects  the  highest 
slopes  of  Dans  and  Big  Savage  moimtains,  dividing  the  valley  into 
two  unequal  parts  and  thus  determining  two  districts  and  unequal 
areas  of  drainage.  The  smaller  area  lying  to  the  north  of  Franklin 
is  drained  by  Jennings  Bun  and  Braddocks  Bun  while  the  southern 
portion  which  includes  about  three-quarters  of  the  entire  coal  basin  is 
drained  by  Georges  Creek. 

The  various  formations  of  the  Coal  Measures  in  the  Gteorges  Creek 
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basin  have  been  extensively  eroded  by  the  various  streams,  the  upper 
formations  naturally  having  suffered  much  more  extensively  than 
the  lower.  This  has  resulted,  in  the  case  of  the  former,  in  producing 
numerous  isolated  areas  that  project  above  the  general  valley  levels. 
In  this  way  outcrops  of  the  higher  coal  seams  occur  not  only  along 
the  side  of  the  syncline  but  also  in  the  main  stream  valleys  and  as 
the  streams  descend  from  higher  to  lower  levels  these  outcrops  con- 
tinually rise  higher  and  higher  above  the  stream  beds,  necessitating 
the  use  of  steep  gravity  planes  in  the  southern  part  of  the  basin  in 
order  to  transfer  the  coal  from  the  mine  opening  on  the  hillsides  to 
the  railroads  in  the  valleys  below.  Only  in  the  extreme  southern 
and  northern  portions  of  the  basin  have  the  lower  formations  been 
seriously  affected  by  valley-cutting. 

The  Pittsburg  seam,  or  "  Big  Vein,"  from  its  position  in  the  upper 
part  of  the  Coal  Measures,  at  the  base  of  the  Monongahela  formation, 
has  suffered  greatly  from  the  extensive  erosion  of  the  valley  and,  ex- 
cept in  the  central  part  of  the  basin  where  it  covers  a  large  continuous 
tract,  is  only  found  in  rounded  areas  well  above  the  main  valleys. 
On  that  account  the  greater  portion  of  the  "  Big  Vein  "  coal  is  foimd 
in  Allegany  county.  The  Conemaugh  and  Allegheny  coals  which 
underlie  the  Pittsburg  coal  are  so  overshadowed  in  importance  by 
it  that  much  less  is  known  regarding  them^  Within  the  last  few- 
years,  however^  considerable  prospecting  has  been  undertaken  with 
the  object  of  discovering  fully  the  amoimt  and  character  of  these  de- 
posits: A  number  of  mines  have  been  successfully  opened  in  these 
lower  beds  as  well  as  in  some  of  the  seams  above  the  "  Big  Vein '' 
although  these  upper  beds  have  smaller  and  smaller  areas  in  ascend- 
ing the  series  of  formations.  The  Conemaugh  and  Allegheny  coals, 
however,  cover  much  greater  areas  than  the  "  Big  Vein  "  and  when 
the  latter  is  exhausted  the  Bakerstown,  Upper  Freeport,  and  Lower 
Kittanning  seams  will  unquestionably  supply  an  important  industry. 

The  character  of  the  country  is  such  that  the  Monongaliela  and 
Conemaugh  coals  can,  for  the  most  part,  be  worked  by  drifting  and 
the  same  is  true  of  the  Allegheny  Coals  in  the  southern  end  of  the 
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Georges  Creek  valley,  as  well  as  on  many  of  its  lower  tributaries,  and 
also  along  the  channel  of  the  Savage  river.  In  the  region  north  of 
Barton,  however,  they  have  been  mined  only  by  shafts  near  the  center 
of  the  basin  or  by  slopes  from  the  w^estem  outcrop. 

THE  POTTSVTLLE  (^OALS  OF  THE  GEORGES  CREEK  BASIN. 

The  Pottsville  coal  seams  are  of  far  less  importance  in  Maryland 
than  farther  south  in  Virginia  and  West  Virginia  where  they  in- 
clude the  important  Pocohontas  and  New  River  coals.  These  coals 
have  been  but  little  developed  anywhere  in  Maryland  although  three 
seams  are  known  to  occur  in  the  Georges  Creek  basin.  These  coals 
are  thin  and  imder  present  conditions  have  little  or  no  commercial 
value. 

Sharon  coal. — This  seam  has  the  largest  areal  extent  of  any  of  the 
Georges  Creek  coal.  It  occurs  only  a  few  feet  above  the  base  of  the 
formation  and  is  very  persistent  in  its  position.  It  is  divided  into 
two  beds  by  several  feet  of  shale  and  shaly  limestone,  these  beds  being 
referred  to  in  the  following  sections  as  the  Lower  Sharon  coal  and 
the  Upper  Sharon  coal.  The  seams  where  exposed  are  too  thin  and 
poor  to  have  any  commercial  value  and  it  is  probable  they  will  not 
be  found  to  be  workable  at  any  point  in  the  Georges  Creek  valley. 

Sections  of  Lower  Sharon  Coal. 

NoBTH  Bbanch  Potomac  Riveb  on  County  Road  above  W.  Va.  C.  R.  R.,  about 
One  Mhj:  below  Westebnpobt. 


Ck)al      ^^^^H        1        3 


OuTCBOP  ON  B.  ft  O.  R.  R.  at  Sixth  Teleobapu  Pole  below  Piedmont  Gboceby 

Co.,  Piedmont,  W.  Va. 


*  The  sections  of  each  coal  seam  are  considered  geographically  from  north 
to  south  in  each  basin.    The  drawings  are  on  the  scale  of  1  inch  =  2  feet. 
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Sections  of  Upper  Sharon  Coal. 
County  Road,  near  W.  Va.  C.  R.  R.,  One  Mile  below  Westernpobt. 

Coal  ^^^^^^  2  in. 

Sulphur  ^^^HH  %  in. 

Goal  ^^^^H  3 

Sulphur  ^^^^^H  M  in. 

Coal  ^^^^^  2  in. 

Outcrop  ox  B.  ft  O.  R.  R.,  at  Second  Telegraph  Pole  below  Piedmont  Grocery 

Co.,  Piedmont,  W.  Va. 

Shale       ^^^^J       2  in. 


Coal       ^^^^H        1        10 


Qudkertown  coal. — The  Quakertown  coal  occurs  at  about  140  feet 
above  the  Sharon  coal.  It  has  only  been  found  in  the  lower  part  of 
the  Georges  Creek  basin  in  the  valley  of  the  North  Branch  of  the 
Potomac  river  where  it  outcrops  a  short  distance  below  Westemport. 
This  seam  includes  in  part  what  has  been  locally  called  the  Kailroad 
seam,  this  latter  coal  being  properly  referred  to  several  different 
coal  beds,  chiefly  the  Moimt  Savage  and  Clarion  seams  which  will  be 
later  described.  The  Bloomington  coal  of  the  Allegany  county  re- 
port is  also  in  part  synonymous  with  the  Quakertown  coal.  The 
Quakertown  coal  in  the  lower  Georges  Creek  valley  is  very  thin  and 
will  not  probably  be  found  to  have  any  commercial  value. 

Mount  Savage  or  Upper  Mercer  coal. — This  seam  occui's  from  120 
to  150  feet  above  the  Quakertown  and  from  25  to  75  feet  below  the 
top  of  the  Pottsville  formation.  This  seam  varies  so  much  both  in 
thickness  and  quality  within  short  distances  that  it  is  doubtful 
whether  it  can  ever  be  profitably  mined  except  possibly  in  connection 
with  the  fireclay  which  is  usually  associated  with  it.  The  Mount 
Savage  coal  commonly  contains  2  to  3  feet  of  coal  but  generally  has 
a  thick  parting  of  shale  near  the  middle  of  the  seam.  Although  the 
quality  is  very  variable  and  the  lower  bench  often  carries  more  or 
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less  sulphur  yet  it  is  the  most  promising  of  the  Pottsville  coals.  It 
has  sometimes  been  referred  to  as  the  **  Two-foot  vein "  in  tlie 
Georges  Creek  valley.  It  is  referred  to  under  the  name  of  the  West- 
emport  coal  in  the  Allegany  County  Report.     This  coal  contains 

Section  of,  Quahertown  CoaL 
Small  Shaft  neab  Old  Phoenix  Plane,  One-half  Mile  below  Westernport. 


Coal 


12  in. 


Bone 
Shale 

Bone 
Coal 
Bone 


5  in. 
8  in. 

5  in. 
3  in. 
5  in. 


Coal 


Shale 


Concealed 


Coal 
Shale 


Coal 


8  in. 

5  ft.  8  in. 

2  ft.  8  in. 

3  in. 
2  in. 

1  ft.  5  in. 


part  of  what  is  called  locally  the  ''  Railroad  "  seam  and  is  evidently 
the  equivalent  of  the  Upper  Mercer  coal  of  Pennsylvania.  The 
Lower  Mercer  coal  is  very  poorly  developed  in  Maryland,  being  ap- 
parently represented  by  a  thin  seam  a  few  feet  above  the  Upper  Con- 
noquenessing  sandstone.  At  times  it  is  apparently  absent  altogether 
and  from  its  insignificant  development  is  not  further  discussed  in 
this  chapter.  The  Lower  and  Upper  Mercer  coals  are  separated  by 
the  well-known  Mount  Savage  fire-clay. 
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Sections  of  Mount  Savage  Coal. 


Union  Mining  Company's  New  Tunnel,  Two  Miles  Northwest  of  Mount 

Savage. 


Shale 


Coal  (bony) 


10  ft. 


2  ft  2  in. 


Shale 


I  ft.  6  in. 


Coal 


Bone  and  coal 
Soft  day 


2  ft.  5  in. 


THE   ALLEGHENY    COAI.S    OF    THE    GEORGES   CREEK   BASIN. 

The  Allegheny  coals  are  of  far  greater  importance  than  the  Potts- 
ville  coals.  They  embrace  a  number  of  seams  all  of  which,  at  least 
locally,  may  be  considered  to  have  an  economic  value  while  two  of 
them  will  probably  be  found  with  further  development  to  occur  in 
commercial  quantities  throughout  much  of  the  Gteorges  Creek  basin 
although  too  deep  in  the  central  and  northern  part  of  the  area  for 
profitable  development  at  the  present  time.  The  Allegheny  coals 
have  been  very  successfully  mined  in  certain  areas  in  Pennsylvania 
and  West  Virginia  and  some  attempt  has  been  already  made  to  de- 
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Fia    I. — CONSOLIDATION   COAL  COMPANY,  OCEAN   NO.    I. 


Fig.  2. — CONSOLIDATION  COAL  COMPANY,   PUMPING  SHAFT. 
VIEWS  OF  COAL  MINING  PLANTS. 
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FiBC-CLAT  Mine  of  Savage  Mountain  Fire  Bbick  Wobks,  One  and  Onb-half 
Miles  Northwest  of  Fbostbubg. 


Sftndttone 


Coal 


1  ft.  4  in. 


Shale 


=        1  ft.  4  in. 


Coal 


2  ft. 


Fire-clay 


Cut  on  B.  ft  O.  R.  R.,  opposite  Luke. 


Sandstone 
Coal 
Shale 


Coal 


Shale 
Coal 


Black  ahale 


3  in. 
5  in. 


2  ft.  10  in. 


2  in. 
1  in. 


^        1  ft. 
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velop  them  in  Maryland,  especially  in  the  lower  portion  of  the 
Georges  Creek  valley.  The  AU^heny  coals  have  a  very  much  larger 
areal  extent  than  the  later  seams  and  will  unquestionably  in  the  fu- 
ture afford  the  larger  part  of  the  Maryland  coal  output  after  the 
exhaustion  of  the  "  Big  Vein."  These  Allegheny  coals  in  the  Georges 
Creek  basin  are  not  as  thick  as  in  the  upper  part  of  the  Potomac  basin, 
in  southwestern  Garrett  county,  nor  are  they  as  readily  accessible  on 
account  of  the  thicker  cover  of  later  formations  over  much  of  the 
region. 

Brookvilh  (Bluebaugh)  coal. — The  Brookville  seam  is  found  very- 
near  the  base  of  the  Allegheny  formation.     It  is  very  variable  in 

Sections  of  Brookville  Coal. 
Shaft  on  Tramway,   near  Barrelvhxe. 


Coal 
Smut 


Shale 


Tin. 
1  in. 


1  ft  8  in. 


Coal 


2  ft.  6  in. 


Shale 
Coal 


2  in. 
6  in. 


thickness,  being  best  developed  around  the  northern  rim  of  the 
Georges  Creek  basin.  It  generally  contains  bands  of  shale  and  some 
bone  coal.  Throughout  much  of  the  northeastern  portion  of  the 
Georges  Creek  valley  it  will  probably  be  found  to  have  important 
economic  value.     It  is  not  vet  known  how  far  it  extends  beneath  the 
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Abaivdoneo  Opening  of.Faibweatheb  and  Ladue,  Millstone  Hollow,  One-half 
Mile  South  of  Barrellville. 


Shale 


1  ft. 


Coal 


1  ft.  8  in. 


Sulphur 
Coal 
Shale 


^in. 
5  in. 
2  in. 


BonCp  ahale  and  aulphur 


lOH  in. 


Shale 
CkMl 


1  in. 

2  in. 


WiNTEK  Opening  on  Piney  Mountain,  Two  Miles  East  of  Eckhart  Mines. 


Coal 


Shale 


1  ft 


1  ft.  A  in. 


Breast  coal 


3  ft.  4  In. 


Shale 


H  to  2  in. 


Coal 


1  ft.  1  in. 
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MoNTELL  Tunnel,  near  Loabville. 


Coal 

Shale 

Coal 

Bone 
Coal 

Shale 
Coal 


9ilL 

2  in. 

9  in. 

2  in. 
1  in. 

10  in. 

11  in. 


Bone 
Shale 


6  in. 
2  in. 


Coal 


2  ft. 


West  Bank  of  Warrior  Run,  One  Mile  Southeast  of  Loarvillb. 


Bone  and  shale 


8  in. 


Coal 
Shale 


1  ft.  1  in. 
1  in. 


Coal 


1  ft.  6  in. 


Shale 


1  in. 


Coal 


2  ft 
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Fig.    I. — CONSOLIDATION    COAL    COMPANY,    OCEAN    NO.    3. 


Fig.   2. — CONSOLIDATION    COAL    COMPANY,    OCEAN     NO.    /. 
VIEWS  OF  COAL  MINING  PLANTS. 
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upper  coal  toward  the  central  part  of  the  basin.  This  seam  has  been 
locally  known  in  the  Georges  Creek  basin  by  the  name  of  the  Blue- 
baugh  coal. 


LowEiST  Seam  upon  East  Side  of  Dans  Mountain,  opposite  "  Bluebauoh  " 
Seam  Opening,  One  Mile  Southeast  of  Loabville. 


Coal 
Shale 

Coal 
Shale 

Coal 
Shale 

Coal 


Shale 


Coal 
Shale 

Coal 

Shale 
Coal 


214  in. 
^  in. 

6  in. 

%in. 
8^  in. 

%in. 
IHin. 


2  ft.  4  in. 


8  in. 
2  in. 

1  ft.  4  in. 

2H  in. 
11  in. 


Clarion  (Parker)  coal. — The  Clarion  coal  is  found  at  from  12  to 
30  feet  above  the  Brookville  coal  and  like  the  latter  seam  is  found 
mainly  developed  in  the  northern  part  of  the  Georges  Creek  basin. 
It  is  variable  in  thickness  but  commonly  contains  about  two  feet  of 
coal,  but  may  thicken  locally  to  four  feet  or  more  when  it  is  generally 
broken  up  by  shale  partings.  The  Clarion  seam  has  been  often  con- 
fused with  the  Mount  Savage  but  can  be  readily  distinguished  from 
the  latter  by  being  associated  with  iron  ore  rather  than  with  fire-clay 
even  when  its  stratigraphic  position  is  not  clear.     The  Clarion  coal 
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represents  a  part  of  what  has  been  hitherto  known  as  the  "  RaUroad  " 
seam.  In  the  northern  Georges  Creek  basin  it  has  also  been  locally 
known  under  the  name  of  the  Parker  seam. 

Sections  of  Clarion  Coal. 
Cumberland  Basin  Ck)AL  Company,  One-half  Mnx  Nobthsast  of  Babbellville. 


Shale 


Cannel  coal 


Coal 


1ft.  Sin. 


tin. 


1  ft.  10^  in. 


J.  O.  J.  Greene's  Fire-coal  Mine,  near  Westkbnpobt. 

10  in. 
iin. 

i  ft.  7  in. 


1  in. 
6  in. 


Davis  Coal  and  Coke  Company,  W.  Va.  C.  R.  R.,  One-fourth  Mile  below 

Western  PORT. 


Sulphur 
Coal 
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''  Split-six  "  coal. — A  very  variable  and  impure  coal  which  has 
locally  been  referred  to  as  the  "  Split-six  "  coal  occurs  about  30  to  46 

Sections  of  "  Split-six ''  Coal, 
FiBE-coAL  Opening  under  Old  Gorman  Tipple,  Fbankun. 
Shale  and  bone       ^^^^^§      5  in. 


Coal 


Bone       J] 


Coal 


1  ft  4  in. 


1  ft.  Sin. 


1  ft.  9  in. 


PiKDMONT    AND    GeOBOES     CbEEK     C!oaL    COMPANY,     OnE-HALF    MILE    SoUTH    OF 

Franklin. 


Coal 


1  ft. 


Shale 


11  in. 


Coal 
Shale 


11  in. 
1  in. 


Coal 


1  ft.  6  in. 


feet  below  the  Lower  Kittanning  seam  and  about  30  feet  above  the 
Clarion  coal.     It  is  best  developed  in  the  lower  part  of  the  Georges 
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Creek  basin  but  it  is  everywhere  too  impure  to  mine.     It  does  not 
appear  to  have  any  named  equivalent  in  other  areas. 

Lower  {and  Middle)  Kittanning  (Davis  or  "  Six-foot  ")  coal. — 
This  coal  forms  one  of  the  most  persistent  seams  in  the  State  and  has 

Scclions  of  Lower  Kittanning  Coal. 
Coal  Pbospect  Nobtheast  of  Savage  Mountain  Fire-clay  Mine.  Two  Miles 

NOBTHWEST  OF  PbOSTBUBO. 


lUrd  shale 


Coal       ^^^^m       1 


Soft  Clay         _    >-'-r^^       8  iiL 


Coal       ^^^^       8 


Soft  shale 


been  mined  to  some  extent  in  the  lower  Georges  Creek  valley  where 
it  is  locally  known  under  the  name  of  the  '^  Six-foot "  coal.  Over 
wide  areas  this  coal  is  separated  into  two  parts  by  a  thin  band  of 
shale  which  may  at  times  increase  to  several  feet  in  thickness,  sepa- 
rating the  coal  into  two  different  seams.  It  seems  probable  that  the 
"  Six-foot "  coal  must,  therefore,  be  regarded  as  the  equivalent  both 
of  the  Lower  and  ^fiddle  Kittanning  of  Pennsylvania.  This  seam 
oceui*s  from  90  to  150  feet  above  the  base  of  the  formation  and 
from  170  to  210  feet  below  the  top.  This  seam  covers  a  far  greater 
area  than  any  of  the  later  coals  and  also  maintains  its  thickness  and 
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character  over  wide  areas.  It  is  probably  the  most  vahiable  coal  next 
to  the  "  Big  Vein."  At  times  the  shale  and  bone  partings  thicken, 
increasing  the  expense  of  working  to  such  an  extent  that  the  coal 
sometimes  locally  has  little  commercial  value.  At  times  the  coal  has 
been  squeezed,  producing  what  miners  have  called  "  faults  "  although 
they  are  not  true  faults  in  the  sense  in  which  the  name  is  generally 
used  since  the  shale  partings  within  the  same  are  never  cut  off  by  the 


Op£nino  Three  Hundred  Feet  from  Car  Line  in  Gap,  One  Mile  East  of 

Clarysville. 


Coal 


1  ft.  2  in. 


Shale 
Coal 


Shale 

Coal 
Shale 

Coal 
Shale 


2  in. 
2  in. 


10  in. 

8  in. 
1%  in. 
6  in. 
hi  in. 


Coal 


1  ft.  5  in. 


movement  although  the  coal  on  one  or  both  sides  of  the  middle  shale 
may  be  squeezed  out  entirely.  This  seam  has  suffered  far  more  ex- 
tensively in  this  respect  than  any  of  the  succeeding  coals.  The  effect 
of  this  '*  faulting "  has  been  to  interfere  seriously  with  mining 
operations  although  persistence  in  the  development  has  shown  that 
the  coal  again  reappears  along  the  bedding  and  may  offer  a  wide  area 
without  further  disturbance.  It  is  probable  that  this  coal  will  be 
extensively  mined  in  the  near  future.  The  "  Six-foot ' 
the  same  as  the  Davis  seam  of  the  upper  Potomac  valley. 


seam  is 
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Pbospect  near  Mouth  of  Brant's  Run,  One  and  One-fourth  Miles  North- 

t  EAST  OF   ClARTSVILLE. 

Coal       ^^^^H      3Vi  in. 

1  ft.  3%  in. 


1  ft.  3^  in. 

SH  in. 
2^  in. 

1  ft. 

9%  in. 

2  ft 


BusKiRK  Farm,  Elklick  Run,  One  and  One-half  Miles  Southeast  of 

GH.MORE. 


Shale 


1  ft.  C  in. 


1  ft.  5  in. 
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Cumbebland-Gbobobs  Cbeek  Coal  Company.     M.  Gannon's  Pbospect 

OpBNINO,  Fb  an  KLIN. 


Sbale 


Bone 


=^=        6  in. 


9^  In. 


Sulphur       nnmni^ii^        ^  jq^ 
OoAl       ^^^^H  in. 

Shale       ^^^^3       2  in. 


Goal 


2  ft.  6  in. 


Shale 


2  in. 


Opening  of  Podmont-Cumbebland  Coal  Company,  at  Fbankun. 


Goal 


1  ft. 


6  in. 


Goal 


1  ft.  7  in. 


Shale 


1  in. 


Goal 


2  ft.  2  in. 
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Opening  of  Geobges  Cbeek  Ck)AL  and  Ibon  Company,  Three  Miles  West  of 

Bl/)OMINGTON. 


ShAle 

Ck>al 
Shale 


Coal 

Shale 

Coal 
Shale 
Coal 


0-5  in. 
4  in. 


2  ft  2  in. 


11  in. 

1  ft. 

2  in. 
1  ft. 


Opening  of  Piedmont  and  Geobges  Creek  Coal  Company,  Franklin. 


Coal 


1  ft. 


Bone        ;]i;:;]|T:Tiii;^       8  in. 


Coal 


1  ft.  6  in. 


Shale 


1  in. 


Coal 


2  ft.  2  in. 
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Fig.  I. — UNION  mining  company,  union  no.  i. 


Fig.  2. — barton  and  georges  creek  valley  coal  company,  carlos. 
VIEWS  OF  COAL  MINING  PLANTS. 
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Ofenino  of  J.  O.  J.  Greene,  One  and  One-half  Miles  below  Webtcbnpobt. 


Coal 


Shale 
Coal 


Shale 

Coal 
Shale 

Coal 


8  in. 

1  in. 

2^  in. 


1  (t.  1  in. 


8  in. 
2  in. 

1  ft. 


Opkning  of  J.  O.  J.  Gbeene,  Old  Phoenix  Plane  adjoining  Catholic  Ceme- 
TEBY,  One-half  Mile  below  Westebnpobt. 


Shale 


6  in. 


Coal 


1  ft. 


Bone 


6  in. 


Coal 


1  ft.  6  in. 


Shale 


Coal 


2  ft.  2  in. 


Upper  Kittanning  coal. — This  seam  which  when  present  occurs 
from  35  to  65  feet  above  the  top  of  the  Lower  Kittanning  coal  has 
not  been  recognized  in  the  Georges  Creek  basin.  It  is  an  unimport- 
ant bed  in  Maryland  although  it  has  been  recognized  in  the  upper 
Potomac  region  and  will  be  later  discussed. 
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Buxton  Mine,  Davis  Coal  and  Coke  Company,  Franklin  Hill,  One  Mile  West 

OF  Piedmont,  W.  Va. 


Shale,  olive  at  top 


6  ft. 


Top  coal 


10  in. 


Bone 


6  in. 


BreMt  ooal 


1  ft.  11  in. 


Shale 


1  in. 


Coal,  small  irregular  gulphur  streakB 


2  ft.  2  in. 


Pavement,  hard  shale 


6  in. 


Lower  Freeport  coal, — This  seam  is  of  little  importance  in  Mary- 
land. It  occurs  at  an  interval  of  from  55  to  80  feet  above  the  Upper 
Kittanning  and  from  100  to  145  feet  above  the  Lower  Kittanning 
coal  and  is  commonly  found  from  35  to  60  feet  below  the  top  of  the 
Allegheny  formation.  It  is  very  variable  in  occurrence  and  has  not 
been  mined  at  any  point  in  the  Georges  Creek  valley. 

Sections  of  Lower  Freeport  Coal. 
Section  in  Shobt  Gap  Run,  neab  Babbellville. 


Black  bituminous  sliales       v^  -^—  - 


Coal 


Black  bituminous  shales 


3  ft 


1  ft.  5  in. 


4  ft. 
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Old  Gobman  Plane,  Nobthwest  of  Fbanklin. 
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Coal 
Sulphur 


Coal 


3  in. 
%in. 


1  ft.  6  in. 


Upper  Freeport  (Thomas  or  *'  Three-foot ")  coal. — This  seam  occurs 
at  the  top  of  the  Allegheny  formation  at  an  interval  of  from  20  to  60 
feet  below  the  Lower  Mahoning  sandstone  and  from  165  to  210  feet 
above  the  Lower  Kittanning  coal.  It  is  locally  known  under  the 
name  of  the  "  Three-foot "  seam  (or  more  frequently  in  the  Georges 
Creek  basin  but  less  correctly,  as  the  "Four-foot"  seam).  The 
Bakerstown  seam,  later  described,  is  properly  the  "  Four-foot "  seam. 
This  seam  has  also  been  called  the  "  Thomas  "  coal  by  the  geologists 
of  the  U.  S.  Geological  Survey  on  account  of  its  occurrence  at 
Thomas,  West  Virginia.  The  Upper  Freeport  coal  is  a  very  persist- 
ent seam  and  commonly  contains  a  clean  workable  bench  of  high- 
grade  coal.  It  is  somewhat  variable  in  thickness  and  is  in  general 
much  better  developed  in  the  Upper  Potomac  basin  than  in  the 
Georges  Creek  basin. 


Sections  of  Upper  Freeport  Coal. 
John  Smith's  Fibe-coal  Opening,  One  Mile  below  Mount  Savage. 


Shale 

Coal 
Shale 
Coal 


6  in. 

3  in. 
%  in. 
3  in. 


342 


REPORT    ON    THE    COALS    OF    MARYLAND 


Bbaddock  Coal  Company,  Brant  Mine,  Short  Qap  Run,  One  and  One-foubth 
Miles  East  of  Cl^rysville. 


HasBive  sandstone 


Coal 
Shale 


15  ft. 


6  in. 
1  in. 


Coal 


1  ft  10  In. 


Shale 


2  in. 


Coal 


1  ft.  8%  in. 


Prospect  on  North  Bank  of  Braddocks  Run  above  Brants  Run,  One  Mile 

East  of  Clarysville. 


Shale 


Shale 
Coal 


2  ft.  4  in. 


1  ft.  1  in. 
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Bl'skibk  Farm  on  Elklick  Run,  One  and  Thbee-foubtm8  Miles  Southeast 

OF  GiLMOBE. 


Coal 


Bone  and  aulphur 


Bone,  shale  and  sulphur       ^jf^T^,:^'^,        ^  '^-  2  in. 


1  ft.  8  in. 


8  in. 


FiKE-coAL  Opening  of  Peteb  Michael's  Fabm,  Mill  Run,  Foub  Miles  West  of 

LONACONING. 


Bone 


Coal 


1  ft.  3  in. 


2  ft.  9  in. 


LiO^nrEB  Seam  Wobked  at  Mobbison  by  Fbostbubg  Coal  Mining  Company,  One 

Mile  East  of  Phoenix. 


Bone 


Coal 


2  ft.  6  in. 
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Old  Fire-coal  Opening  neab  Old  Gorman  Plane,  Three-fourths  Mile  North- 
west OF  Franklin. 


Shale       } J      4  in. 


Coal       ^^^^H      1        im  in. 


Shale       |—  ^       3  in. 

Bone       IIHIIIIIIIIIItt       4  in. 


THE  CONEMAUGH  COALS  OF  THE  GEORGES  CREEK  BASIN. 

The  Conemaugh  coals  are  of  less  importance  than  the  Allegany 
coals  and  from  the  fact  that  the  seams  were  not  considered  to  possess 
economic  value  this  formation  was  long  known  under  the  name  of  the 
Lower  Barren  Measures.  Later  study  has  shown,  however,  that  the 
Conemaugh  contains  several  seams  which  are  either  workable  at  pres- 
ent or  are  likely  to  become  so  in  the  future,  but  there  is  no  reason  to 
believe  that  the  coal  of  the  Conemaugh  will  ever  rival  that  of  the 
Allegheny  in  importance. 

Sections  of  Mahoning  Coal. 

Union  Mining  Company,  One  and  One-fourth  Miles  Northwest  of  Mount 

Savage. 


Coal 

Sulphur 
Coal 


Mahoning  coal. — This  seam,  which  when  present,  occurs  between 
the  Upper  and  Lower  Mahoning  sandstone  at  an  interval  of  from  45 
to  60  feet  above  the  Upper  Freeport  coal,  is  very  ixK)rly  developed  in 
the  Georges  Creek  basin.     As  will  be  shown  later  it  has  been  found 
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in  sufficient  thickness  in  western  Garrett  county  to  possess  some  eco- 
nomic value  locally  and  it  may  yet  be  found  to  occur  in  workable 
quantities  in  the  Gteorges  Creek  area.  There  is,  however,  some  ques- 
tion as  to  the  determination  of  this  coal  in  the  Greorges  Creek  region 
and  the  coal  here  referred  to  that  seam  may  upon  further  examina- 
tion be  shown  to  belong  elsewhere  or  to  constitute  a  local  seam  which 
has  no  named  equivalent  elsewhere. 

Right  Branch  of  Moobes  Run,  neab  Henbt  Moore's  House,  One  and  One-half 

Miles  East  of  Barton. 


Coal     ^^^^H       1       i 


Bone      HHRHHB       6  in. 


Left  Bank  Moores  Run,  One-half  Mile  above  Isabel  Moobe's,  Two  Miles 

Southeast  of  Babton. 


Coal      ^^^^H  1 


Brush  Creek  (Masontown)  coal. — This  seam  occurs  at  an  interval 
of  about  65  feet  above  the  Mahoning  coal  and  from  85  to  125  feet 

Sections  of  Brush  Creek  Coal. 

Old  Ore   Tunnel,   Second  Seam   Exposed   Outwabd  fbom   Face,   One  Mile 
Nobthwest  of  Mount  Savage. 


346 


EEPOET    ON    THE    COALS    OF    MARYLAND 


above  the  Upper  Freeport  coal.  It  is  a  very  persistent  coal  and  the 
seam  is  generally  from  18  to  24  inches  in  thickness  although  at  times 
it  exceeds  this  amount  locally. 

Old  Ore  Tunnel,  Thibd  Seam  Outwabd  fbom  Face,  Same  Locality. 


Goal       ^m 

^m    4Vi 

Sulphur      ^B 

^1 

Coal       ^H 

^M        5^  in. 

Opening  Two  Miles  Southwest  of  Babrellville. 


Black  shales 
Coal 


Black  shales 


28  ft. 


10  in. 


2  ft. 


Below  Mount  Savage  Fire-clay  Plane,  near  John  Orendorff's  House,  Onx 
Mile  Northwest  of  Mount  Savage. 


Bone 

Coal 
Sulphur 

Coal 


Bone 


3  in. 

6  in. 
H  in. 


8  in. 


Fire-coal  Opening  on  Wm.  Coleman's  Property,  Northeast  Branch  of  Hill 
Run,  Two  Miles  East-Southeast  of  Lonaconing. 


Coal 


1  ft.  7  in. 
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Fig.    I. — GEORGES   CREEK  COAL   AND  IRON   COMPANY,   GILMOR. 


Fig.  2.^eorges  creek  coal  and  iron  company,  gilmor. 

VIEWS  OF  COAL   MINING   PLANTS. 
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Pbospect  Opening  One-eiohth  Mile  above  Henrt  Moobe's  House  on  Moores 
Run,  One  and  One-half  Miles  East  of  Babton. 


Bone 


Coal 


Shale 
Coal 


10  in. 


2  fL  6  in. 


4  in. 


PiRE-coAL  Opening  on  John  Mowbray's  Pbopebty,  One-half  Mile  South  of 

Barton. 


Goal 


1  ft.  8  in. 


Opening  on  Henry  Moore's  Place,  on  Moores  Run,  Two  Miles  Southeast 

OF  Barton. 


Coal 


Shale 


1  ft.  8  in. 


2  in. 
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Section  on  Mill  Run,  One-foubth  Mile  WE8t  of  Allegant-Garrrtt  Line. 


Fo«iliferou8  shales 


1  ft.+ 


lilavk  shales  with  coal  streaks 


Coal 


5  ft. 


lft.+ 


Openino  on  J.  O.  J.  Greene's  Property,  opposite  House  on  Mill  Run,  about 
One  Mile  from  the  Mouth. 


Shale 


Shelly  coal 


Shale  and  nodules 


Shelly  coal 
Shale 


8  in. 


1  ft.  8  in. 


10  in. 
2  in. 


Fire-clay 


Shelly  coal 
Coal 


Shale 


1  ft.  10  in. 


5  in. 
1  in. 


2  ft.  6  in. 


Coal 


Shale 


2  in. 


Coal 


ft.  2  in. 
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Fire-coal  Opening  of  William  Netf,  Mill  Run,  One  Mile  north  of  Phoenix. 


Shale  and  bone 


Coal 
Bone  and  shale 


1ft. 


4  in. 

5  in. 


Coal 


2  ft.  5  in. 


Fire-coal  Opening,  Athey*8  Farm,  near  Morrison,  One  Mile  North  of 

Phoenix. 


Bone 

Shale 
Coal 

Bone 
Shale 
Coal 

Bone 


Coal 


7  in. 

2  in. 

4  in. 

6  in. 

IHin. 

5  in. 

4  in. 


1  ft.  5  in. 


Opening  on  Middle  Seam  Worked  by  Frostburo  Coal  Mining  Company  at 
Morrison,  One  Mile  North  of  Phoenix. 


Coal 
Sulphur 

Coal 


1  ft.  6  in. 
M  in. 
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Prospect  above  Mine  of  Piedmont  and  Geobges  Creek  Coal  Company,  Thsex:- 
EIGHTHS  Mile  South  of  Franklin. 


Bone  and  shale 


11  in. 


Bakerstown  (Barton  or  "  Four-foot  ")  coal. — This  seam  occurs  at 
an  interval  of  from  90  to  135  feet  above  the  Brush  Creek  coal.  It 
is  known  locally  as  the  "  Four-foot "  coal  (or  more  frequently  in  the 
Greorges  Creek  basin  but  less  correctly  as  the  "  Three-foot").  The 
Upper  Freeport,  earlier  described,  is  properly  the  "  Three-foot  ^' 
seam.  This  seam  is  somewhat  variable  in  its  thickness  but  is  very 
persistent  and  in  its  thickest  areas  has  much  economic  value  and  will 
probably  be  extensively  mined  under  such  conditions  in  the  future. 

Sedions  of  Bakerstown  Coal. 

Old  Ore  Opening,  Fourth  Seam  Outward  from  Face,  One  Mile  Northwest 

OF  Mount  Savage. 


Shale       \'       __J 

«H  in. 

Bone       nllJillOlItllS 

8Vi  in. 

Coal       ^^^H 

1  ft  5  in. 

Sulphur       ^^^^^^5 

Coal     ^BBH 

%  in. 
2H  in. 

Shale       ^^^^^^= 

Shale     hijiimmnti] 

IH  in. 
IH  in. 
2  in. 

6  in. 

Shale       PP^^J^ 

%  in. 

Bone       PlliMH 

3  in. 
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Old  Union  No.  2,  xeab  Foot  of  Mount  Savage  Plane,  One  and  One-foubth 
Miles  Nobthwest  of  Mount  Savage. 


Shale 

Coftl 
Bone 


Ck>al 


2  ft. 

6  in. 
i%  in. 


2  ft.  2  in. 


Prospect  Hole,  Three-fourths  Mile  West  of  Barbellville. 


Shale 


Coal 

Shale 
Coal 
Shale 

Bone  coal 


3  ft. 


10  in. 

1  in. 
IH  in. 
1  in. 

10  in. 


Pbospect  near  Mouth  of  Trotters  Run,  Three-fourths  Mile  Southwest  of 

Barreu.ville. 


Sandy  shale 


10  ft. 


Coal 


about  3  ft. 
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Pincheb's  Coal  Opening,  Trotters  Run.  Two  Miles  Northeast  of  Eckhabt 

Mine. 


Drab  shale  to  olive  da]  dude  above 


6  ft. 


Coal  with  plenty  o(  bone 


2  ft  5+ in. 


Blackiah  ahalea 


2  ft. 


Opening  on  Mountain  behind  Tavern  at  Clartsville,  C.  ft  P.  R.  R.,  half  way 
BETWEEN  Power  Station  and  Tavern. 


Shale 


Coal 


Shale 
Coal 


6  in. 


2  ft.  5  in. 


5  in. 
4  in. 
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Opening  keab  Old  Suoab  Camp,  One-half  Mile  North  of  Loabville. 


Shale 


Bone  and  shale 


1  (t. 


2  ft.  8  in. 


Bone  and  lalphur 


1  (t.  6  in. 


Maryland  Coal  Company  neab  Beaman  Sawmill  on  Castle  Run,  One-half 

Mile  above  Koontz. 


8  ft 


2  in. 
8  in. 
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Opening  neab  James  Mier's  House,  County  Road  above  Lonaconing. 


Bone 
Shale 

Coal 
Bone 

Coal 
Bone 


1  ft.  7  in. 
3  in. 

3  in. 

2  in. 

5  in. 

4  in. 


Coal 


2  ft.  4  in. 


Opening  on  Road  to  Laubel  Run,  100  Yards  below  Hugh  McMullen*s  House, 
Thbee  Miles  West  of  Lonaconing. 


Coal 

Coal  with  sulphur  streaks 

Shale 
Bone 


10  in. 


2  ft. 


4  in. 


1  ft. 
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Fig.    I. — NEW    CENTRAL    COAL    COMPANY,    KOONTZ. 


Fig.  2. — AMERICAN  COAL  COMPANY,  JACKSON   NO.  5. 
VIEWS  OF  COAL  MINING  PLANTS. 


i^^ 


•; 
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James  Wieb's  Mine  on  Laubei.  Run,  Three  Miles  West  of  Lonaconino. 


Shale 


Coal 


1  ft. 


Bony  ihaly  cotfl 


Shale 


Bony  ahaly  coal 


Shale  floor 


1  ft.  6  in. 


3  in. 


1  ft.  2  in. 


Mine,  Thbee-foubths  Mile  Northwest  of  top  of  Detmold  Hill. 


Shale  roof 


^^ 


Coal 
Bone 
Coal 

Shale 


3  in. 

2  in. 

3  in. 

6  in. 


Coal 


2  ft. 
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Phillip  Hansell*s  Fabm,  Thbee  and  One-Half  Miles  West  or  Lonaconino. 


Ck»al 
Shale 


Coal 


8  in. 
4  in. 


2  (t.  11  in. 


Opening  on  Abchie  Russell's  Farm,  on  Babtlett  Run,  near  Barton. 


2  ft.  5  in. 
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Fire-coal  Opening  of  Noah  Neat,  ox  Babtlett  Run,  neab  Barton. 


Bone 


2  ft.  3  in. 


Coal 


2  (t  4  in. 


Shale 
Coal 


1  iiv 
4  in. 


Opening  of  Geobge  Langan,  on  Babtlett  Run,  neab  Babton. 


Bone 


2  ft.  2  in. 


Coal 


2  ft.  4  in. 


Shale 
Coal 


m  in. 
3  in. 
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Opening  in  reas  of  House  below  C.  ft  P.  R.  R.  Bridge  between  Pekin  axd 

Moscow. 


Coal 


Shale 
Coal 


3  ft  V^  in. 


m  in. 
2  in. 


Old  Fire-coal  Opening,  Three  Hundred  Feet  Southeast  of  C.  ft  P.  R.  R. 
Bridge,  between  Pekin  and  Moscow. 


Bone       ni;?::|r-^;|-^n:-'        4  in. 


Coal 


Shale 
Coal 


2  ft.  4  in. 


1%  in. 
1%  in. 


Behind  Meter's  House,  Near  mouth  of  Laurel  Run,  Moscow  Mnxs. 


Shale 
Bone 


Coal 


Shale 
Coal 


8  in. 
7  in. 


2  ft.  4  in. 


2  in. 
2  in. 
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Opening  of  A.  B.  Shaw  neab  Mouth  of  Laubel  Run,  One-half  Mile  North 

OF  Barton. 


Shale 
Coal 


2  ft.  3  in. 


Opening  of  A.  B.  Shaw,  ox  County  Road  near  Barton,  Four  Hundred  Feet 

FROM  Mouth. 


Bone 


Coal 


Shale 
Coal 


8  in. 


2  ft.  5  in. 


3  in. 


Opening  on  Mountain  opposite  Sawmhx,  near  Forks  of  Mill  Run,  Three 
Miles  Northwest  of  Barton. 


Coal 


3  ft. 
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Moscow-Geoboes  Creek  Mining  Company  at  Barton. 


Shale 
Bone 


Goal 


Shale 

Coal 

Sulphur 


4H  in. 
4  in. 


2  ft  5  in. 


2  in. 
2  in. 
%  in. 


Chapman  Opening,  Old  Swanton  Mine,  Babton. 


Bone 


Coal 


6  in. 


2  ft. 


Shale       ^^^^-^       3  in. 
Coal        ^^^HH       2%  in. 


FiBE-coAL  Opening  of  M.  N.  Pazenbakeb,  near  Fork  of  Mux  Run,  Three 
Miles  West  of  Barton. 


Bone 


Coal 


Shale 
Coal 


1  ft.  7  in. 


1  ft.  U  in. 


1^  in. 
4  in. 
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Potomac  Mine  of  Union  Mining  C!ompany,  nkab  Babton. 


Bone 


Coal 


Shale 
Coal 


2  (t.  4  in. 


H  in. 
4  in. 


Opening  on  Moobes  Run,  midway  between  Potomac  Fan  House  and  Dog 
Town,  One  Mile  East  of  Babton. 


Coal 


Shale 
Coal 


1  ft.  7  in. 


1^  in. 
4  in. 


Fire-coal  Opening  of  Samuel  Ross,  One-half  Mile  Southeast  of  Babton. 


Shale 


10  in. 


Bone 


Coal 


2  ft. 


Shale 
Coal 


1V6  in 
3  in. 
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Opening  of  Henbt  Moobe,  Moobes  Run,  One  and  Thbee-foubths  Mu^  East 

OF  Babton. 


Shale 


CkMil 


Shale 
Coal 


7  in. 


2  ft  9  in. 


m  in. 
2H  in. 


Old  Fibe-coal  Opening  of  Isabel  Myeb.  Moobes  Run,  aboxtt  Onb-hau  Mile 
below  Fobks,  Two  Miles  EIast  of  Babton. 


Bone  and  shale 


Coal 


Shale 
Bone 


6  in. 


2  ft.  6  in. 


1  in. 
4  in. 


\ 
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Mine  on  South  Bbancii  of  Mill  Run,  One  Mile  Northeast  of  Babton. 


Gray  shale 

F- ^        -~^ 

4  ft. 

Bone 
Shale 

1^™?™*=?"^ 

2%  in. 
7  in. 

Bone 

=■          ■.      .         -'-^ 

Shale 

P?|=#JiJ=| 

2%  in. 
OU  in. 

Coal 


2  ft.  2^  in. 


OrENiiTG  ON  Michaels  Run  below  Ezra  Michael's  House,  Mill  Riix,  One 
Mile  Northwest  of  Phoenix. 


Bone 


1  ft.  11  in. 


Coal 


2  ft.  6  in. 


Shale 

Coal 


2  in; 
4  in. 
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FiBE-coAL  Opening  neab  T.  P.  Michael*s  House  on  Aabon  Run.  Pour  and 
One-half  Miles  northwest  of  Westernport. 


Coal      ^^^^m 

Sulphur       ^^^^^H 

Coal       ■■■■ 

2  in. 
2Hin. 

Bone  and  thale       v";;;.:_^T:l^ 

iin. 

Bony  coal       HUlHHfi 
ffluile       ^^i^^ 

Bony  coal       ^^l^^^B 
ffluile       ^^^^J 

Bony  coal      ^^^^^H 

Sin. 
Hin. 

1  in. 

2  in. 
8  in. 

Shale                   "'  J 

Tin. 

Coal       HHH 

IHin. 

Cannel  coal      ^^^^^H 

2in. 

Coal 


2  ft  Sin. 


FiBE-coAL  Opening  of  Fazenbakeb  on  Aaron  Run,  about  Four  Miles  North- 
west of  Westernport. 


Bone 


1  ft.  5  in. 


Coal 
Sulphur 


8  in. 
^in. 


Ck)al 


1  ft.  9  in. 


Bone 


4  in. 
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Phoenix  and  Georges  Creek  Mining  Company's  Property  near  Phoenix. 


Bone 


Goal 


Shale 
Coal 


H 

BjjrLJ!*tj*j^^; 

1 

■■ 

1  ft.  10  in. 


2  ft.  «  to. 


1%  in. 
4  in. 


Opening  of  Frostburg  Coal  Mining  Company,  One  Mile  North  of  Phoenix. 


Coal 
Bone 


Coal 


Shale 
Coal 


5  in. 
Oin. 


2  ft.  0  in. 


1  in. 
4  in. 
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Van  Botnebubk's  Opening  of  Cumberland  and  Georges  Cbeek  Ck)AL  Company 

NEAB  Franklin. 


Shale 


5  in. 


Bone 


1  ft.  7  in- 


Coal 


3  ft,  6  in. 


Shale       ^^^^^        V/.1  in. 
Goal       ^^^^^^1 


Cqmderland-Georges  Creek  Coal  Company's  Mine  above  Franklin. 


Shale  roof 


Bone 


11V4  in. 


Coal 


2  ft.  11  In. 


Shair 
Conl 


%  in. 
4  in. 
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FiUE-coAL  Opening  of  James  Gbove  on  Aaron  Run,  Four  Miles  Northwest  of 

Westernport. 


Shale       l^-'^ ^       10  »"■ 


Bone  and  shale       ^^^^^^ 

10  in. 

^^^^1 

1  ft.  1  in. 

Sulphur       ^^^^^H 

%  in. 

Coal       ^^^H 

1  ft.  2  in 

Fire-coal  Opening  North  of  Old  Franklin  Plane,  One-half  Mile  West  of 

Franklin. 


Shale  roof 


Coal       ^^^^H      5 

Shale       ^^^^3      1  in- 
Coal       ^H^H      5 


Bony  coal 


6H  in. 


Coal 


2  ft. 


Shale  floor 
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Fire-coal  Opening  of  M.  Gannon  between  Old  Franklin  Pians  and  Old 
Gorman  Plane,  Franklin. 


ffluile 


2  in. 


Bone 


1  ft.  10  in. 


Coal 


2  ft.  7  in. 


Shale 
Coal 


IVk  in. 
4  in. 


Hill  above  Mine  of  Piedmont  and  Gw:'^"oi^s  Creek  Ck>AL  (Company,  Franklin. 


Bone 


Coal 


Shale 
Coal 


1  ft.  7  in. 


2  ft.  1  in. 


2  in. 
4  in. 


Friend^sville  (Crinoidal)  coal. — This  seam  occurs  at  an  interval 
of  about  100  feet  above  the  Bakerstown  coal  in  the  Georges  Creek 
basin.  It  is  best  developed  in  the  northern  part  of  the  basin  where 
the  coal  occurs  in  variable  thickness  and  was  already  mined  at  an 
early  period.  It  is  better  developed  in  this  area  than  in  any  other 
part  of  the  State.     This  coal  is  kno^vn  under  the  name  of  the  Cri- 
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noidal  coal  in  Pennsylvania,  but  as  it  is  well  developed  in  the  vicinity 
of  Friendsville,  Garrett  county,  that  name  has  been  applied  to  it  in 
Maryland  in  order  that  all  of  the  names  may  conform  in  origin. 

Section  of  Friendsville  Coal. 
Fns-coAL  Opening  Eckhabt  Branch  C.  ft  P.  R.  R.,  Clabtsville. 


CmI       ^^^^H  10  in. 


Elklick  coal. — This  seam  occurs  at  an  interval  of  about  35  feet 
above  the  Friendsville  coal  when  present  but  does  not  occur  at  any 
point  in  Maryland  in  sufficient  thickness  to  have  any  commercial 
value.     It  is  generally  an  irregular  seam  a  few  inches  in  thickness. 

Lonaconing  coal. — This  seam  has  only  been  found  in  the  lower 
central  portion  of  the  Georges  Creek  basin.  It  occurs  just  below  the 
Clarksburg  limestone  and  where  best  developed  shows  a  thickness  of 
about  2  feet.  It  is  possible  that  it  may  locally  prove  to  have  some 
commercial  value  although  the  extent  of  the  coal  beyond  a  few  points 
v<;^here  it  is  exposed  cannot  be  determined  in  the  present  state  of  de- 
velopment of  the  region. 

Sections  of  Lonaconing  Coal, 

Lower  Opening   (abandoned)   on   Trimble  Farm,  near  Morantown,  Three- 
FOUBTHS  Mile  Southeast  of  Mount  Savage. 
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Sections  of  Loweb  Opemxo,  One  Hundred  Yards  Northeast  of  Barn,  Trimdle 
Homestead,  Three-fourths  Mile  Northeast  of  Mount  Savage. 


Coal 
Shale 


Coal 


Shale        ^^g 


Coal 


4  in. 

2V^  to  3  in. 


1  ft.  7  in. 


H  in. 


I  ft.  5  in. 


New  Central  Coal  Company,  near  Koontz. 


Coal 


2  ft. 


Opemno  opposite  Trestle  at  Mine  No.  1  ok  Georges  Creek  Coal  and  Iron 
Company's  Property,  One  Milk  North  of  Lonaconing. 


Coal 


1  ft.  3H  in. 
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Fig.    I. — PIEDMONT  MINING  COMPANY,   MOSCOW. 


1^ 
Ik'"* 

^^B^^l 

^^^^^^^^^HL                                                                                          r^l^^l 

fl 

^^^^H^^HIHftv  ''  '>£.  >w!3Bft^l^Hi 

3 

Fig.  2. — MARYLAND  COAL  COMPANY,   APPLETON. 


VIEWS  OF  COAL  MINING  PLANTS. 


MARYLAND    GKOLOCJICAL    SURVEY 


371 


OUTCBOP    BEHIND    TiIOMas    PkKHLE'S    HOUSE,    LOXACOXING. 


Coal 
Shale 


Coal 


G  in. 
2  in. 


1  ft.  U  in. 


New  Centbal  Coal  Co.mpa.vy,  Bio  Vein  Hill,  Lonaconing. 


Bone  and  shale 


Coal 


Shale 

Coal 
Shale 


6  in. 


1  ft.  8  in. 


5  in. 
1  in. 


Pbofebty  of  Mr.  Hohino,  Detmold  Hill,  near  Lonaconing. 


l>  in. 
2  in. 


1  ft.  0  in. 


Franklin  {Little  Clarksburg  or  *'  Dirty-nine-foot "")  coaL — This 
seam  occurs  at  an  interval  of  from  50  to  100  feet  above  the  Elklick 
coal  and  about  150  feet  below  the  Pittsburg  or  ^^  Big  Vein."  It  is 
probably  identical  with  the  Little  Clarksburg  coal  of  West  Virginia 
and  is  popularly  called  the  '^  Dirty-uine-foot "  by  the  miners  in  the 
Georges  Creek  basin. 
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Sections  of  Franklin  Coal. 

Upper  Opening   (abandoned).  Sixty  Feet  above  Lower  Opening,  Trimble*i 
Fabm,  Three-fourths  Mhe  Southeast  of  Mount  Sayage. 


Shale  and  coal 

Shale 
Coal 

Shale 

Bone 
Shale 
Bone  and  shale 
Shale 
Bone 


Bone  and  shale 


Coal 


Shale 


Coal 


11  in. 

3  in. 
8V4  in. 

4  in. 
%in. 

4  in. 

%  in. 
2^  in. 


10  in. 


10  in. 


1  ft. 


Fire-coal  Opening  near  Tenant  House,  Trimble  Farm,  Three-fourths  Miuc 
Southeast  of  Mount  Sayage. 


Draw  shale 


Coal 


Sulphur 
Coal 

Sulphur 
Coal 

Sulphur 
Coal 

Bone  and  shale 


Fire-clay 


Coal 


11  in. 


1  ft.  2  in. 


11  in. 
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Oeobges  Cbeek  Ck)AL  AND  Ibon  Company,  One  and  One-hau  Miles  Nobth  of 

LONACONING. 


Coal 
Shale 


10  in. 
4  in. 


Coal 


1  ft.  4  in. 


Shale 

Coal 
Shale 


7  in. 

4Vi  in. 
6  in. 


Coal 


2  ft. 


Bone  and  shale 


6  in. 


Pbobpect   Opening   near  Old  Gobman   Plane.   One  and   One-foubth   Miles 

Nob;thwe8T  of  Franklin. 


Shale 


Coal 
Shale 
Coal 


Shale 


G  in. 


Coal       ^■■H       2H  in. 
Shale      !^^^^^^      2  in. 


6  in. 
%  in. 
4  in. 


2  ft. 


Coal 


2  ft.  8  in. 


Shale 
Coal 


%  in. 
7  in. 
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Amebicax  Coal  Company  near  Caledonia  Mine  at  Barton. 


Coal 


Shale 


2  ft.  4  in. 


Potomac  Coal  Company,  Moores  Run,  Three-fourths  Mile  East  of  Barton. 


1  ft.  6  in. 


2  ft.  9  in. 
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Old  Fbanklin  Plane,  One  Mile  West  of  Fbanklin. 


Black  shale     M  ^  ~r 


Goal 
Black  argillaceous  ihale 

Coal 


Black  argillaceous  shale 


2%  In.. 
1%  in. 


2  ft. 


Coal 


Black  argillaceous  shale 

^ 

7  in. 

Coal 

^ 

3  in. 

Black  anrillaceouB  shale      1                  j         5  in. 

Coal 

^^^1 

5  in. 

Black  argillaceous  shale 


2  ft.  4  in.       » 


Coal 


2  ft.  6  in 
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LowEB  Pabt  of  Seam  opened  at  Top  of  Old  Franklin  Plane,  One  Mile  West 

OF  Franklin. 


Shale 

f    • 

4  to  6  in. 

Bone 

2  in. 

Coal       , 

1  ft  5  in. 

Sulphur 

M  in. 

Coal 

8  in. 

Shale 

Hin. 
4  in. 

Coal 

Shale 

-  -^       - 

5  in. 

Bone 

5  in. 

Little  Pittsburg  coal. — This  seam  is  generally  constant  in  position 
from  50  to  90  feet  below  the  "  Big  Vein/'  This  seam  at  times  at- 
tains a  thickness  of  about  3  feet  although  it  is  often  broken  up  by 
partings  of  shale  and  sulphur.  Some  times  it  is  divided  into  two 
clearly  marked  seams  by  the  increase  of  the  shale  parting  to  several 
feet  in  thickness.  The  lower  seam  is  then  referred  to  as  the  second 
Little  Pittsburg.  This  seam  is  evidently  equivalent  to  the  Little 
Pittsburg  of  Pennsylvania. 


Sections  of  Little  Pittsburg  Coal. 
New  Central  Coal,  CJompant,  "  Bonnet  Mine,"  opposite  Lonaconinq. 
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AjtAEBICAN  CJOAL  COMPANY,  SiXTY  FeBT  BELOW  "  BiQ  VeIN,"  BaST  OF  PeKIN. 


Coal 
Shale 


Coal 


Bony  coal 


10  in. 
1  in. 


2  ft. 


0  to  6  in. 


Vein   about  Seventy  Feet  below  "  Bio  Vein  "  at  Potomac  Coal  Company's 
Mine,  One-half  Mile  North  of  Moscow  Mills. 


Top  shale 


1  ft.  1  In. 

1  in. 
5  in. 

2  in. 

1  ft.  1  in. 


1  ft.  1  in. 


Paospect  Opening  at  Old  Potomac  "  Bio  Vein  "  Plane,  Seventy-five  Feet 
from  Mouth,  One-half  Mile  North  of  Moscow  Mills. 


Coal 

Sulphur 

Coal 

Shale 


4  in. 
%  in. 
4^  in. 
1  in. 


Coal 


1  ft.  11  in. 


Bone 


4  in. 
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Old  Prospect  Opening  on  Old  Barton  Pij^ne,  Fifty  Feet  from  Mouth,  One 

Mile  East  of  Barton. 


Coal 


Sulphur 
Coal 


2  ft.  8  in. 


%  in. 
3  in. 


Opening  behind  Ezra  Michael's  House,  Mill  Rcn,  Two  Miles  Northwest  of 

Franklin. 


Coal 


2  ft.  10%  in. 


Opening  of  O.  C.  Fazenbaker's,  between  Mill  Rux  and  Old  Franklin  Flank. 
One-half  Mile  from  Rock  Church,  Two  Miles  Northwest  of  Franklin. 


Shelly  coal 

Fire-flay 
Shale 

Coal 
Sulphur 

Coal 


8  in. 
1  in. 

8%  in. 
%  in. 

11%  in. 
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Fig.  I. — DAVIS  coal  and  coke  company,  henry  no.  i. 


Fia  2. — ^DAvis  coal  and  coke  company,  henry. 
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THE   MONONGAHELA   COALS  OF  THE  GBOBGES  CBEEK  BASIN. 

The  Monongahela  coals  are  practically  confined  to  the  Gteorges 
Creek  basin,  a  small  area  long  since  exhausted  being  found  also  in 
the  Potomac  basin.     The  Monongahela  coals  have  had,  and  will  con- 

Sections  of  Pittsburg  Coal. 
Geoboes  Cbeek  and  Bald  Knob  Coal  Company,  Nobth  of  Mount  Savage. 


Coal      ^^^^H 

Bone       iiS!!!!!!?!!!!!       2  in. 


Goal      ^^^^H       1  ft.  U  in. 


Bone       ^^^^^H       1  in. 
Coal       ^^^^1       6\i 
Bone       WKI^^Ki       ^  in. 


Goal       ^^^^H      2  ft.  2H  in. 


tinue  to  have,  great  importance  in  Maryland  by  reason  of  the  fact 
that  the  Pittsburg  coal,  or  "  Big  Vein,"  constitutes  a  part  of  the 
Monongahela  formation.  These  upper  beds  of  the  Carboniferous 
formation  were  earlier  referred  to  as  the  Upper  Productive  Measures 
and  have  been  the  chief  source  of  the  coal  hitherto  mined  in  Mary- 
land. In  addition  to  the  Pittsburg  seam  there  are  five  other  seams 
of  coisil,  four  of  which  may  be  regarded  as  of  economic  value,  and  of 
which  three  have  been  from  time  to  time  worked.  The  Monongahela 
coals  cover  a  much  smaller  area  than  the  Conemaugh  and  particularly 
the  Allegheny  coals  which  underlie  them.    They  are,  however,  much 
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more  accessible  as  the  older  coals  are  deeply  buried  throughout  the 
central  part  of  the  basin. 

Opening  of  Withers  Mining  Company,  One-half  Mile  North  of  Little 

Allegany. 


Top  coal 


2  ft. 


Shale 

10  in. 

Coal 

1  ft.  S  in 

Shale 

h —    -   -H 

I  ft. 

Coal 

I  ft. 

Mining  soft 

O^al 

1  ft. 

Shale 

1^  in. 

Cxifkl 

8  in. 

Shale 

^^^^^= 

1  in. 

Coal 

1  ft.  2  in 

Shale 

hi  in. 

Coal 

1  ft.  2  in. 

Piftshurg  (ElJcgarden,  ''  Fourteen-foot  "  or  ''  Big  Veiri  ")  coal. — 
This  seam  is  the  most  important  seam  of  the  Georges  Creek  valley 
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at  the  present  time  and  has  been  the  chief  source  of  the  coal  in  Mary- 
land for  more  than  fifty  years.  It  is  restricted  almost  exclusively 
to  the  Georges  Creek  basin,  only  one  small  area  having  been  found  in 


Openixg   of  New  York   Mining  Company,   One-half  Mile  East  of  Little 

Allegany. 


Top  shales  and  coals       :^ 


8  ft. 


Top  coal 


1  ft.  6  in. 


Sliale 


8  in. 


Coal 


2  ft.  8  in. 


Shale 


2  in. 


Coal 
Shale 


10  in. 
1  in. 


Coal 


2  ft.  2  in. 
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the  upper  Potomac  valley  and  that  long  since  exhausted.  Its  position 
is  identical  with  that  of  the  Pittsburg  bed  of  Pennsylvania  and  West 
Virginia,  and,  as  in  those  states,  is  found  at  the  base  of  the  Monon- 

MiNE  OF  Union  Mining  Company.  Fbostbubo. 


Top  coal 
Bony  parting 


10  in. 
3  in. 


Coal 


4  ft 


Mining  soft      gBa^SB 

3  in. 

Coal      ^^^1 

I  ft. 

Shnlc      ^^^^^^^^^ 

I  in. 

Coal       ^^^^H 

6  in. 

Shale       ^^^^^^ 

1  in. 

Coal       ^^^H 

1  ft. 

Shale       ^^^H 

%in. 

Coal       ^^^H 

1  ft.  4  in. 

Shale       ^^^S 
Coal       ^^^^^ 

%  in. 
2  in. 

gahela  formation.  This  seam  is  at  the  present  time  being  rapidly 
mined  and  the  time  is  not  far  distant  when  the  coal  will  become  en- 
tirely exhausted,  after  which  the  Maryland  coal  industry  will  have 
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to  depend  largely  upon  the  smaller  veins  and  especially  those  of  the 
older  formations,  on  account  of  their  much  greater  areal  extent  than 

EcKHABT  Mine,  Consolidation  Coal  Company,  Eckhabt  Mines. 

Shales  and  coal       ^S^^^S       ^  '^« 


Coal 


1  ft. 


Bony  parting 


Coal 


Shale 


2  in. 


1^  in. 


Coal 


2  ft. 


Mining  soft 


4  in. 


Coal 

Shale 
Coal 
Shale 


1  ft 

1  in. 
8  in. 
1  in. 


Coal 
Shale 
Coal 


1  ft.  8  in. 

^A  in. 
1  ft. 


those  overlying  the  "  Big  Vein."     This  seam  is  locally  known  as  the 
"  Fourteen-foot "  or  "  Big  Vein  "  in  the  Georges  Creek  valley  and 
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was  described  under  the  name  of  Elkgarden  seam  in  the  Piedmont 
folio  of  the  U.  S.  Geological  Survey,  this  latter  name  being  originally 

Hoffman  Mine,  Consolidation  Coal  Company,  Hoffman. 


Shale  and  coal 


4  ft. 


Top  coal 
Parting 


Oial 


3  ft.  8  in. 


Mining  soft 

Coal 
Shale 

Coal 
Shale 

Coal 
Shale 


6  in. 

9  in. 

1  in. 

8  in. 
1  in. 

9  in. 
M  in. 


Coal 


followed  in  the  report  on  the  Geology  of  Allegany  County.  As  tliis 
coal  is  unquestionably  equivalent  to  the  Pittsburg  seam  of  Pennsyl- 
vania that  name  is  ik>w  adopted  since  it  has  priority. 
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BowEBY  Mine,  the  Bobdex  Mining  Company,   Midlothian. 


Top  shale 


Top  coal 


1  ft.  4  in. 


Parting 


Goal 


5  ft.  6  in. 


Mining  soft       ^^^^B 

4  in. 

Coal       ^^^^H 

8  in. 

Shale       ^^^^^g 

IH  in. 

Coal       ^^^H 

1        9  in. 

Shale       ^^^^^S 
0)al       ^^^^1 

2  in. 
1  ft. 

Rhalr'           ^^^^^^^^ 

1  in. 

1  ft.  2  in. 

^^^^H 
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Cablos  No.  2,  Barton  and  Qeobges  Creek  Valley  Coal  Company,  Carlos. 


Top  coaI 
Parting 


1  ft  6  in. 


Goal 


6  ft.  6  in. 


Mining  aoft 


8  in. 


Coal 


1  ft.  8  In. 


Sliale 
Coal 
Shale 

Coal 
Shale 

Coal 


1  in. 
4  in. 
Hin. 

10  in. 

%in. 

1ft 
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Cablos  No.  2,  Barton  and  Geobges  Creek  Valley  Coal  Company,  Carlos. 


Top  ooftl 
Parting 


1  ft.  6  in. 


Goal 


6  ft  6  in. 


Hining  soft 

Coal 

Sliale 
Coal 
Shale 

Coal 
Shale 

Coal 


1  ft.  Sin. 
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Cablos  No.  1,  Babton  and  Georges  Cbeek  Valley  Coal  Company,  Cablos. 


Top  coal 


1  ft.  6  in. 


Partinfir 


Coal 


5  ft.  9  in. 


Mining  soft 


4  in. 
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KooNTZ    Mine,    New   Central   Coal  Company,   Koontz. 

Shale     |-~^*     ^I]  1  ft.  6  in. 


Wild  coal 


11  in. 


Shale 


Top  coal 


1  ft.  6  in. 


Parting 


Coal 


ft.  6  in. 


Shale 
Coal 
Shale 


1  in, 

2  in. 
1  in. 


Coal 


1  ft.  3  in. 


Shale 
Coal 


A  in. 
9  in. 
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New    Detmold  Mine,   Maryland  Coal  Company,   One  Mile   Southwest  of 

lonaconing. 


Coal 
Shale 


2  in. 
2  in. 


Wild  coal 


1  ft. 


Shale 


9  in. 


Top  coal 


2  ft.  6  in. 


Parting 


Breast  coal 


8  ft. 


Shale 
Coal 

Shale 
Coal 

Shale 
Coal 


1^  in. 
4  in. 
Vt  in. 
6  in. 
H  in. 
8  in. 
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FiRE-Ck)AL  Mine  on  North  Side  of  Pickell  Tract,  One  and  One-half  Miles 

Northwest  of  Moscow. 


Coal 


8  ft.  to  8  ft.  6  in. 
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Jackson  No.  5,  American  Coal  Company,  Pekin. 


Top  coal 


2  ft  5  in. 


Parting 


Breast  coal 


7  ft.  4  in. 


Shale 
Ck>al 
Shale 


1  in. 
S  in. 
1  in. 


Ck>al 


2  ft.  4  in. 


392 


REPORT  ON  THE  COALS  OF  MARYLAND 


FiBE-coAL  Mine,  South  End  of  Pikell  Tract,  One  and  One-fourth  Miles  West 

OF  Moscow. 


Breast  coal 


6  ft.  6  in. 
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CAifDOKiA  Mine  No.  1,  American  Coal  Company,  Three-foubths  Mile  West 

OF  Barton. 


Wild  coal 


Black  shale 


1  ft. 


H  In. 


Top  coal 


2  ft. 


Parting 


Breast  coal 


Shale 


2  in. 


Bottom  coal 


2  ft.  5  in. 
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Old  Potomac  Mine,  Union  Mining  Company,  One  Mile  Southeast  or  Babton. 


Top  coal 


2  ft.  6  in. 


Parting 


Breast  coal 


6  ft  9  in. 


Mining  ply 


4  in. 


Coal 


1  ft.  3  in. 


Shale 
Coal 
Shale 


1%  in, 
3  in. 
IHIn. 


Coal 


1  ft.  4  in. 


Sulphur  shale 
Coal 


%  in. 
1  ft.  3  in. 
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Fig.    I. — PIEDMONT  AND  GEORGES  CREEK  COAL  COMPANY,  WASHINGTON  NO.   I. 


Fig.  2. — BSADDOCK    MINING   COMPANY. 
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Old  Phoenix  Mine,  Oxe  Mile  Nobthwbst  of  Phoenix. 


Coal 


Shale 


1  ft.  1  in. 


2  ft.  7  in. 


Coal 
Shale 

Goal 


8  in. 
1  in. 

10  in. 


Shale 


1  ft 


Goal 


7  ft.  6  in. 


Bottom  not  seen 
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ExcELSiOB  Mine  No.  2   (ob  Knob),  M.  P.  Gannon,  One  and  Thbee-foubtks 
Miles  Nobthwest  of  Fbanklin. 


Roof  coal  (not  worked) 


2  ft.  6  in. 


Parting 


Breast  coal 


7  ft.  11  in. 


Shale 


2  in. 


Bottom  coal 


2  ft.  6  la. 
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Scrap  No.  1,  Davis  Coal  and  Coke  Company,  Franklin  Hill,  One  and  One- 
fourth  Miles  Northwest  of  Westernport. 


Wild  coal 


Shale 


1  ft. 


10  In. 


Roof  or  top  coal 


2  ft.  6  in. 


Parting 


Breast  coal 


8  ft.  6  in. 


Shale 


2H  in. 


Bottom  0(ja1 


3  ft.  2  in. 
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ScBAP  No.  2,  Davis  Goal  and  Coke  Company,  Franklin  Hill,  One  and  Onk- 
FOUBTH  Miles  Northwest  of  Westernfost. 


Wild  coal 


1  ft 


Shale 


10  in. 


Roof  or  top  coal  (not  worked) 


2  ft  6  in. 


Parting: 


Breast  coal,  main  bench 


7  ft.  8H  in. 


Shale 


2%  in. 


Bottom  coal 


2  ft.  7  in. 
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Bedstone  coal. — This  seam  appears  at  an  interval  of  from  18  to  40 
feet  above  the  Pittsburg  coal  but  is  generally  so  thin  and  irregular  as 
to  have  no  economic  value.  Its  proximity  to  the  Pittsburg  coal 
would  render  the  seam  unworkable  even  if  it  were  otherwise  valuable. 

Section  of  Redstone  Coal. 

Georges  Cbeek  and  Bald  Knob  Coal  Company,  One  and  One-foubth  Mn.ES 
North  of  Mount  Savage. 


Coal       ^^^^        4 


Lower  Sewichley  coal. — This  seam  occurs  at  an  interval  of  from 
40  to  45  feet  above  the  Bedstone  coal.  It  has  been  cut  on  the  Bor- 
der shaft  and  in  the  Pumping  shaft  of  the  Consolidation  Coal  Com- 
pany and  also  outcrops  on  the  property  of  the  Maryland  Coal  Com- 
pany. Its  local  separation  from  the  Upper  Sewickley  or  Tyson  coal 
has  already  been  described. 

Section  of  Lower  Sewichley  Coal, 
Maryland  Coal  Company  Opening  above  Kingsley  Mine,  Lonaconing. 


Coal       ^^^^H       1        4  in. 


Upper  S&ioichley  {Tyson)  coal, — This  seam  which  is  locally  known 
as  the  "  Gas  coal  "  occurs  at  an  interval  of  from  105  to  120  feet  above 
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the  Pittsburg  and  about  45  feet  above  the  Ix)wer  Sewickley  coal. 
This  coal  is  very  persistent  and  has  considerable  economic  importance. 
It  is  being  mined  at  a  number  of  points  at  the  present  time.  Like 
the  Pittsburg  coal  this  seam  thickens  from  north  to  south  and  has 
its  maximum  development  in  the  lower  end  of  the  (Jeorges  Creek 
basin. 

Sections  of  Upper  Sewickley  CoaL 

BiiNE  ox  Eastern  Part  of  Wither's  Tract,. One  and  One-half  Miles  North- 
east OF  L1TT1.E  Allegheny. 


Sandy  shales 


1  ft. 


Coal 


4  ft. 


Opening  of  Piedmont  and  Georges  Creek  Coal  Company,  Eckhart. 


Coal 


3  ft.  4  in. 
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New  Centrax  Coal  Company,  near  Heaitof  Koontz  Plane,  One-half  Mile 

South  of  Kxm^tz. 


Coal 


3  ft.  5  In. 


Maryland  Coal  Company,  Detmold  Hill^  opposite  Koontz  Mine,  One-half 

Mile  South  of  Koontz. 


Coal  with  very  sinall  sulphur  streaka 


Shale 

Coal 


3  ft.  8  in. 


1  in. 
8  in. 


Maryland  Coal  Company  on  Detmold  Hill,  near  Kingsley  Mine,  One-half 

Mile  South  of  Xoontz. 


Coal 


2  ft.  8  in. 
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Geoboes  Creek  Ck>AL  and  Ibon  Company,  above  Cemetery,  One  BIile  Norts  of 

LONACONINQ. 


Coal 


8  ft  1  in. 


Maryland  Coal  Company,  near  Kingsley  Mine,  One  Mile  North  of 

lonaconing. 


Oual 


Bone  and  8bal« 


3  ft.  8  in. 


8  in. 


American   Coal  Company,   Jackson   Hill.   Three-1!X)urth8   Mile   Soxtth    of 

lonaconing. 


Bone        IMIM 
Shale        p"".iiiH!!!"^5 

2  in. 
2  in. 

Coal        ^^^H 

10  in. 

Shale  and  bone       ^^^^^S 

4  in. 
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Babton  Mining  Company's  Mine  at  Barton. 
Top  shale      |  M       i  in. 
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Coal 


2  ft  6  in. 


Shale  ^^^^^^  1  in. 

Coal  ■■^H  2  In. 

Bony  coal  ^^H^^H  1  in. 

Coal  1,  I  1  in. 

Shale  ^^l^^l  2  in. 


Coal 


1  ft.  9  in. 


Shale 
Coal  foil  of  sulphur 


4  in. 
9  in. 


AiAEBiCAN  Coal  Company's  Caledonia  Mine,  One  Mile  West  of  Babton. 


Coal 


8  ft  2  in. 


Shale 


1  in. 


Coal 


1  ft.  8  in. 


Shale 
Coal 


10  in. 
6  in. 
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Davis  Coal  and  Coke  Company,  Franklin  Hill,  One-half  Mile  Southwest 

OF  Franklin. 


Breast  coal,  harder  above 

and  softer  below 


3  ft  4%  in. 


Sulphur  band       ^^^^H 

%  in. 

Bottom  coal       ^^^^^H 

1  ft.  9  in. 

Shale,  hard        |                   " 

3,  6.  12  in. 

Coal,  irregular       ^^^^^B 

6  in. 

Uniontown  coal, — This  seam  is  very  thin  and  has  been  recognized 
in  the  Pumping  shaft  near  Frostburg.  It  is  a  thin  and  unimportant 
seam  and  probably  has  at  no  point  sufficient  thickness  to  be  of  eco- 
nomic value. 

Pumping  Shaft,  Consolidation  Coal  Company,  Frostbubg. 


Shale 


Coal 


Shale 


^        20  ft. 


5  in. 


5  ft.  8  in. 


Waynesburg  (Koontz)  coal, — This  seam  occurs  at  an  interval  of 
from  220  to  240  feet  above  the  Upper  Sewickley  coal.     The  area  of 
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outcrop  of  this  coal  is  small  but  the  vein  is  persistent  and  has  con- 
siderable economic  value  although  it  can  never  be  of  any  great  im- 
portance on  account  of  the  limited  amount  of  coal.  This  coal  is  at 
the  top  of  the  Monongahela  formation  and  has  been  locally  known 
ill  the  Georges  Creek  valley  as  the  Koontz  seam. 

Sections  of  Waynesburg  Coal. 
New  Central  Coal  Company,  near  Head  of  Koontz  Mine  Plane. 


Coal 


2  ft.  10  in. 


Bone  and  shale 

Bfi.llLt'!.'-!i^!^.ij^ 

11  in. 

Coal 
Shale 

10  in. 
1  in 

Coal 

2  in. 

Amebican  Coal  Company,  near  Lonaconing. 


Coal 


2  ft.  9  in. 


Lnjaiii  pplriT^ 

Bone  and  shale       ^^nSi^^ 

11  in. 

g^^^ 

Coal       ^^^H 

10  in. 

Shale       ^^^^^^^^ 

1  in 
6  in. 

Coal       ^^^H 
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American  Coal  Company,  neab  Lonaconinq. 


Coal 


2  ft  Sin. 


Shale       ^~    '-—j 

S  in. 

Goal       H^l 

4  in. 

Shale       ^^^^ 

4  in. 

Coal        ^^^H 

1  ft,  8  in. 

7  in. 

Coal        ^^^B 

2  in.      . 

Shale       h^-  ^-^^ 
Goal       ^Hl^ 

2  in. 
2  in. 

THE  DUNKABD  COAXS  OF  THE  GEORGES  GBEEK  BASIN. 

The  Dunkard  coak  cover  so  small  an  area  of  outcrop  and  are  in 
general  so  thin  that  with  the  exception  of  a  single  seam  they  have 
little  economic  value.  These  coals  are  limited  entirely  to  the  Gteorges 
Creek  basin  and  are  found  mainly  in  the  central  portion  of  the  r^ion. 
They  will  probably  never  be  mined  to  any  extent  with  the  exception 
of  the  Washington  seam  and  that  has  not  been  very  fully  developed 
as  yet.  These  upper  beds  were  earlier  referred  to  under  the  name 
of  the  Upper  Barren  Measures. 

Waynesburg  "  A  "  coal. — This  coal,  which  has  a  thickness  of  2 
feet  on  "  Dug  Hill  "  near  Lonaconing,  possesses  no  conmiercial  value. 
It  is  generally  found  at  from  40  to  45  feet  above  the  Waynesburg 
coal. 

Washingtoji  coal. — This  coal  occurs  at  an  interval  of  about  120  feet 
above  the  Waynesburg  coal.  It  has  a  thickness  of  between  3  and  4 
feet  more  or  less  broken  up  with  shale  bands  but  the  quality  of  the 
coal  is  not  well  known.  Its  small  areal  extent  gives  it  little  economic 
value. 
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MAP 
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Section  of  Washington  Coal. 
Section  East  of  Pumping  Siiaft,  Fbostbubg. 
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Goal       ^^^H 

8  in. 

Shale      ^^^g 

6  in. 

Coal      ^^^H 

6  in. 

Shale      L 

6  in. 

Coal      ^^^H 

1  ft.  4  in. 

Jollytown  coal, — This  coal  occurs  in  a  thin  seam  of  small  areal 
extent  and  has  no  commercial  value. 


The  Upper  Potomac  Basin. 

The  Upper  Potomac  basin  is  a  syncline  which  is  wider  and  shal- 
lower than  the  Greorges  Creek  basin.  It  is  a  simple  syncline  from 
Piedmont  to  a  point  near  Harrison  where  the  axis  forks  by  the  devel- 
opment of  a  low  anticline  in  the  center  of  the  broad  basin.  Between 
Piedmont  and  Harrison  the  Potomac  meanders  near,  and  in  general 
west  of,  the  synclinal  axis.  Between  Harrison  and  Schell  the  river 
flows  not  far  from  the  western  fork  of  the  axis,  probably  crossing  it 
several  times.  Above  Schell  the  river  seems  to  be  constantly  to  the 
east  of  the  western  fork  of  the  axis. 

The  Maryland  part  of  this  basin  is  not  deep  enough  to  contain 
any  coal  above  the  Conemaugh  formation,  except  -in  Fairfax  Knob 
and  in  the  small  knob  near  Shaw  where  the  Pittsburg  coal  was  for- 
merly mined. 

The  Lower  Kittanning  coal  is  of  workable  thickness  and  quality 
throughout  the  greater  part  of  this  basin.  Below  Stoyer  it  can  all 
be  mined  by  drift  from  the  Potomac  valley. 

Above  Stoyer  it  is  all  shaft  coal  except  along  the  western  outcrop. 
The  dip  is  not  great  enough  to  prevent  the  coal  from  being  readily 
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mined  in  all  directions  from  shafts  located  anywhere  along  the  line 
of  the  railroad.  The  coal  is  of  exceptional  thickness  and  quality 
above  Gorman. 

The  Upper  Freeport  coal  can  be  mined  by  drift  from  the  center 
of  the  Potomac  valley  as  far  south  as  Bayard.  Above  this  point 
it  is  all  shaft  coal  except  along  the  western  outcrop.  Like  the  Lower 
Kittanning,  it  becomes  more  valuable  toward  the  south. 

The  Bakerstown  coal  is  drift-coal  in  its  entire  area.  It  improves 
in  quality  and  thickness  towArd  the  north,  being  most  valuable  in 
the  region  between  Blaine  and  Windom.  The  Upper  Kittanning  and 
Lower  Freeport  are  only  locally  workable.  The  former  is  kno^\Ti 
to  be  workable  only  in  the  region  around  Harrison,  and  the  latter 
in  the  headwaters  of  Three-fork  Kun.  Both  of  these  seams  are  here 
drift-coal,  and  are  shown  by  borings  to  be  extremely  thin  or  even 
absent  in  the  upper  part  of  the  Potomac  valley  where  they  are  below 
drainage. 

THE   POTTS VILLE   COALS   OF   THE   POTOMAC   BASIN. 

The  Pottsville  coals  are  practically  unknown  in  the  Potomac  basin. 
Throughout  most  of  the  area  the  Pottsville  formation  lies  below  the 
river  level  while  its  outcrop  on  the  moimtain  sides  is  obscured.  The 
Pottsville  coal  seams  generally  are  so  thin  and  unimportant  in  Mary- 
land that  no  development  work  has  hitherto  been  undertaken  in  the 
Potomac  basin.  A  few  traces  of  coal  below  the  base  of  the  Alle- 
gheny formation  have  been  observ^ed  although  the  so-called  Railroad 
seam  mentioned  in  earlier  discussion  of  the  Greorges  Creek  basin  and 
referred  in  part  to  the  Pottsville  coal  seams  has  been  referred  by 
Dr.  I.  C.  White  in  his  AVest  Virginia  coal  report,*  to  the  Mercer 
Group  and  thus  to  the  horizon  of  the  Mt.  Savage  coal.  It  is  prob- 
able, however,  that  most  if  not  all  of  the  Railroad  seam  above  Pied- 
mont should  be  regarded  as  the  equivalent  of  the  Clarion  seam  and 
therefore  to  be  referred  to  the  later  or  Allegheny  formation. 

It  is  not  probable  that  any  of  these  Pottsville  coals,  if  ever  pros- 

'  West  Virginia  Geol.  Survey,  vol.  ii,  1903,  p.  626. 
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pected,  will  be  found  to  have  any  economic  value.  They  are  prob- 
ably thin,  unimportant  beds  and  as  in  the  Georges  Creek  basin  may 
almost  if  not  entirely  disappear. 

THE  ALLEGHENY   COALS   OF   THE    POTOMAC   BASIN. 

The  Allegheny  coal  seams  are  the  most  important  of  the  coal  beds 
of  the  Potomac  basin.  Several  seams  are  found  of  workable  thick- 
ness, two  in  particular  being  widespread  and  of  increasing  importance 
in  proceeding  up  the  valley.  They  reach  their  maximum  develop- 
ment near  the  southern  end  of  Garrett  county  where  they  are  already 
the  source  of  a  large  coal  output  at  Henry  on  the  West  Virginia  bank 
of  the  river.  Prospect  openings  and  bore-holes  show  that  a  large  ter- 
ritory extending  along  the  southern  slopes  of  Big  Backbone  Mountain 
as  far  as  the  valley  of  the  North  Branch  of  the  Potomac  and  beyond 
into  West  Virginia  is  underlain  by  coals  of  the  Allegheny  formation. 
As  the  overlying  formations  have  been  largely  removed  by  erosion 
these  coals  can  be  readily  reached  by  drifts  or  shallow  shafts  through- 
out the  central  part  of  the  valley.  They  are  thus  much  more  acces- 
sible to  railroad  transportation  over  a  large  part  of  the  area  than  in 
the  Georges  Creek  basin  where  their  greater  thickness  assures  their 
earlier  development.  They  will  in  the  near  future  become  next  to 
the  Pittsburg  seam  of  the  Georges  Creek  valley  the  chief  source  of 
supply  for  this  region. 

Brookville  (Bluebaugh)  coal. — The  Brookville  seam  which  is  so 
important  in  the  upper  part  of  the  Georges  Creek  basin  but  which 
has  largely  disappeared  before  the  lower  part  of  that  area  is  reached 
is  practically  undeveloped  in  the  Potomac  basin.  It  is  not  probable 
that  it  will  be  found  at  any  point  of  sufficient  thickness  to  have 
commercial  value. 

Clarion  coal. — The  Clarion  coal  occurs  at  from  15  to  30  feet  above 
the  base  of  the  Allegheny  formation.  It  contains  between  2  and  4 
feet  of  coal  in  the  Potomac  basin  although  the  various  benches  are 
frequently  separated  by  partings  of  bone  and  shale.  The  Clarion 
coal  of  the  Potomac  basin  has  often  been  confused  with  the  Pottsville 
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coals.  In  the  northern  part  of  the  basin  this  coal  is  locally  known 
as  the  "  Railroad  "  seam  since  it  is  frequently  exposed  in  the  railroad 
cuttings. 


Sections  of  Clarion  Coal. 
Prospect  on  North  Bank  of  Laurel  Run,  One-halp  Mn.E  West  of  Empire. 


Sandstone 

■:•■  ■     * 

15  ft 

Shale 

^^S 

6  in. 

Coal       ^^^1 

1  ft.  10  in. 

Bone 

Sin. 

Ooal       ^^^1 

8  in. 

lie  O^onjr)       [|B||SB 

2  in. 

Coal 

^M 

1  ft.  10  in. 

Cut  on  W.  Va.  C.  R.  R.  just  below  Warnick'b. 


Shale  and  sandstone 


20  ft. 


Coal 


1  ft.  8  in. 


Shale 
Bonj  coal 

Shale 


2  in. 
6  in. 

4  ft. 
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Ol*ENIN0  BELOW  LoWER  FOBK  OF  TlIREE-FORK  CrEEK,  G.XE  MILE  WE8T  OF  ChAFFEE. 


Shale 


Shale 


Coal 


Shale 


Coal 


2  in. 
0  in. 

3  in. 

0  in. 

5  in. 
7  in. 

1  ft.  8  in. 

1  in. 

1  ft.  6  in. 

1  ft. 


Two  Hundred  Yards  North  of  Station  at  Chaffee. 
Sandstone       ]  1      0  to  16  ft. 

Coal       ^^^^^H       0  to  0  in. 

Shale  and  bone       ^^^^^S      0  to  6  in. 
Shale       L       I       1  to  10  in. 


Coal 


2  ft.  2  in. 


Shale 
Bone 


2  in. 
G  in. 


412 


BEPORT    ON    THE    GOAI^    OF    MARYLAND 

Section  on  Fahet's  Plane  near  Blaine. 

Shale       ^^^^n       02  ft 


Coal 


Shale 


2  ft. 


15  ft. 


East  of   Haeiiison. 
Concealed       |  |       15  ft. 


Coal 


Shale  floor 


2  ft.  4  in. 


Cut  on  B.  ft  O.  R.  R.  above  Black  Bear  Mine. 

Shale       ^^^^^^^^       25  ft.  ± 


Coal 


2  ft.  S  in. 


Shale 


9  in. 


Coal       ^^^^H 

1  ft.  2  in. 
1  in. 

Shale        ^^^^^^S 

^^^^1 

11  in. 

Gray  shale       ^=       -^i 

15  ft. 
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Lower  {and  Middle)  Kittanning  {Davis  or  "  Six-foot ")  coal. — 
This  seam  is  the  most  important  in  the  Potomac  basin.  It  covers  a 
large  part  of  the  region  especially  in  the  southern  part  of  the  valley 
where  it  underlies  the  entire  area.  As  in  the  Georges  Creek  valley, 
this  coal  is  often  separated  into  two  quite  distinct  seams  by  a  shale 

Sections  of  Lower  and  Middle  Kittanning  Coal. 
Pbospect  Thbee-fourths  Mile  West  of  Windom. 


Coal 


1  ft.  11  in. 


Shale 


7  in. 


Coal 

Shale  (rejected) 

Coal 


1  ft.  3  in. 


1  in. 


1  ft.  1  in. 


Bone 


5  in. 


parting  that  may  at  times  reach  several  feet  in  thickness.  It  is  prob- 
able, therefore,  that  this  seam  is  the  equivalent  of  the  Lower  and 
Middle  Kittanning  of  Pennsylvania.  This  coal  occurs  from  90  to 
150  feet  above  the  base  of  the  formation  and  from  170  to  210  feet 
below  the  top.  It  is  at  times  considerably  broken  up  by  shale  and 
bone  partings  although  generally  one  or  more  benches  consist  of 
clean  high-grade  coal  of  workable  thickness.  The  entire  seam  varies 
from  4  to  6  feet  in  thickness,  w^hich  in  the  southern  end  of  the  basin 
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may  at  times  reach  nearly  8  feet  in  thickness.  It  is  much  less 
squeezed  in  the  southern  part  of  the  area  than  in  the  northern,  the  so- 
called  "  faults  "  earlier  described  in  the  case  of  this  seam  in  the 
Georges  Creek  basin  being  much  less  frequent  This  coal  is  known 
throughout  most  of  the  basin  as  the  Davis  seam  from  Davis,  West 

Below  Wixdom,  East  Side  of  River. 


Sandstone 


20  ft. 


Bony  coal 


1  ft. 


Coal 


1  ft.  8  in. 


Shale 


0  in. 


Coal 


1  ft.  3  in. 


Shale 


^  to  1  in. 


Coal 


1  ft.  2  in. 


Shale 


3  in. 


Virginia,  where  it  was  first  worked  extensively  by  the  Davis  Coal  and 
Coke  Company.  In  the  vicinity  of  Piedmont,  West  Virginia,  it  has 
been  more  frequently  referred  to  under  the  name  of  the  '*'  Six-foot  " 
seam. 
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Barnum  Mine,  One-half  Mile  Southwest  of  Barnum. 

Coal       ^^^^^H 

1  ft.  4  in. 
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1  ft.  10  in. 


Barnum  Mine,  further  in.  One-half  Mile  Southwest  of  Babnum. 


Bony  coal 


1  ft.  3  in. 


Coal 


1  ft.  9  in. 


Sbale 

^^           ^ 

8  in. 

Coal 

■ 

in  in. 

Shale 
Coal 

■■ 

10  in. 
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Opening  on  Elklick  Run,  One  Mile  East  of  Mt.  Zion  Chubcii. 
Shale 


Sliu1t>  nnd  bone 


1  ft. 


Coal 


2  ft.  10  in. 


Shale 


ft. 


Small  Opening  on  Maryland  Side  of  River,  One-half  Mile  aiio\'e  Shaw. 


Coal  and  bone 


7  in. 


Coal 

m 

1  ft.  6  in. 

Shale 

^M 

9  in. 

Coal 
Shale 

H 

7  in. 
2V6  in. 

Coal 


10  in. 


Shale 
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Upper  Opening  on  South  Fork  of  Thbke-fork  Cbeek,  One  and  One-half  Miles 

West  of  Chaffee. 


Black  shale 

3  ft. 

&^^=^^J 

Coal 

HHI 

6  in. 

Bone 

^^H 

5  in. 

Coal 

hh 

6  in. 

Shale 

C!!?!^ 

6  in. 

Coal 


1  ft. 


Bone 
Shale 

Coal 

Shale 


2  in. 
6  in. 

6  in. 


Hamil's  Loweb  Opening,  Thbee-foubths  Mile  Nobth  of  Blatnb. 

Black  shale       ^'"---^^        1  ft.  10  in. 


Coal 


1  ft.  5  in. 


1  ft.  7  in. 

^^^H 

1  ft.  2  in. 

Bone       ^^^^M 

1  in. 

1 

Coal       ^^^H 

1 

1       1  ft.  8  in. 

Bone       ^^^^^H 

1  in. 
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KiTZMiLLEB  Mine,  neab  Blaine. 

Shale  with  numy  fossils 


Coal 


I  ft. 


Shale 


10  in. 


Coal 
Shale 


11  in. 
1  in. 


Coal 


1  ft.  Sin. 


Shale 


1  in. 


Coal 


1  ft.  11  in. 


Bone       IBBSHBIfffliM         1  in. 
Blaine  Coal  Company,  One  and  One-fourth  Miles  West  of  Blaike. 


1  ft.  2  in. 

2%  in. 
1  ft. 
1  in. 


1  ft.  8  in. 


IH  in. 


1  ft.  8  in. 
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Fahey's  Mine,  One  and  Oxe-hau-'  Miles  Soitiiwest  of  Blaixe. 


Coal 


Shale 


1  ft.  2  in. 


I  ft.  9  in. 


Coal      ^^^^H        10 
Shale       I-  -^         1»4  in. 


Coal 


1  ft.  9  in. 


Shale 


1  to  2  in. 


Goal 


2  ft. 


Bone 

R.  A.  Smith's  Mike,  Oxe-iialf  Mile  Southwest  of  Blaixe. 


Coal 


1  ft.  11  in. 


Shale 


1  ft.  9  in. 


Coal 


2  ft.  4  in. 
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North  Fobk  of  Lostland  Run,  Three  and  One-fourth  Mn.ES  West  or 

Harrison. 


Coal  and  bone 


10  in. 


Shale 


1  ft.  7  in. 


Coal 


1  ft.  1  In. 


Shale 


1  ft.  8  in. 


Coal       ^^^^H         6 
Shale      E -^         2  in. 


Coal 


1  ft. 


Shale 
Coal 


2  in. 
8  in. 
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MixE  OX  South  Fork  or  Lostland  Run,  One  and  Thhee-foubtiis  Milks  North- 
east OF  Taskeb  Corner. 


Coal 


Shale 


Sandstone 


Shale  roof 


6  ft. 


1  ft. 


8  ft. 


Coal 
Shale 


6  in. 

m  to  S  in. 


Coal 


1  ft.  4  in. 


Shale 


Hin. 


Coal 


1  ft.  6  in. 
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Mine  on  Old  Tram  above  Harrison. 

Shale  roof 


Coal 


2  ft. 


Shale 

Coal 
Shale 


9  in.  to  1  fL 


6  in. 


Coal 


1  ft. 


Prospect  on  Hill  above  Schell. 


Coal 


1  ft.  11  in. 


Shale 
Bone 


Black  shale 


Bone 
Coal 
Bone 

Coal 
Shale 

Bony  coal 


0  in. 


3  ft.  4  in. 


1  ill. 

2  in. 
2  in. 

6  in. 
1  in. 

10  in. 
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Clark's  Opening,  adove  Witmeb's  Tqamroad,  West  Viboinia  Side  of  Riveb, 

0PP08ITE     WaLLMAN. 


Shale 


[  I       4  ft.  2  in 


Coftl 


1  ft.  11  in. 


Shale 
CJoal 


1  to  1^  in. 
5  in. 


Shafe 


G  in. 


Coal 
Shale 


3  in. 


Opening  up  Creek,  One-half  Mile  Nobtu  of  Stoyer. 


Shale  roof 


Coal 
Bone 


Coal 


4  in. 
1  in. 


9  in. 


Bone 


Goal 


1  ft.  6  in. 


Shale 


S  ft.  4  in. 


Coal 
Bone 

Coal 
Bone 
Coal 


0  in. 

1  in. 

5  in. 
1^  in. 
4  in. 


Bone 


1  ft. 


Coal  with  much  pyrite  and  some  bone 


1  ft.  11  in. 
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W.  H.  CosNER*s  Opening,  North  Fork  of  Sand  Run,  Two  and  One-half  Miles 

Northwest  of  Wilson. 


Hard  shale  roof 


Coal 


Shale 


1  ft.  4  in. 


1  to  8  in. 


Coal 


1  ft  6  in. 


Shale 


9  in.  to  I  ft.  8  in. 


Coal 


1  ft.  2  in. 


Bone 
Coal 


3  in. 
8  in. 


Bone 

Bone  floor  (not  seen) 


6  in. 
1  ft. 


Coal  (not  seen) 


3  in. 
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WASHINGTON  ABNOLD'S  MiNB,  ON  NORTH   FOBK  OF  LaUREL  RUN,  TWO  AND  ONK- 

FOURTH  Miles  Northwest  of  Dobbin. 


Coal 
Shale 


Coal 


1  ft. 

2  in. 


2  ft.  2  in. 


r — .- = 

Shale 

■— 

1  ft. 

^^ 

Coal 

^H 

10  in. 

Shale 

^B 

lin. 

C<)al 
Shale 

H 

11  in. 
1  in. 

^^^H 

Coal 

^^M 

10  in. 

Shale 

^B 

V6  in. 

Coal 

^H 

1  ft.  5  in. 
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Mine  Owned  by  Davis  Coal  and  Coke  Company,  South  Fork  of  Lau 
One  and  One-poubtii  Miles  Northwest  of  Beech  wood. 


Ruir, 


Coal 


1  ft.  6  in. 


Shale 


1  to  2  in. 


Coal 


Shale 

«= 

0  in. 

Coal 

^" 

3  in. 

Shale 

— 

1  ft. 

Coal 


Shale 


Coal 


1  ft.  11  in. 


1  in. 


1  ft.  2  in. 
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Section  in  Shaft  (Davis  Seam),  Davis  Coal  and  Coke  Company,  Henry. 


Goal 


2  ft.  6  in. 


Shale 


=       1  ft. 


Goal 


Shale 


I  in. 


Goal 


1  ft.  8  in. 


Shale 
Goal 


1  in. 
1  ft 
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East  of  Shaft  (Davis  Seam),  Davis  Coal  and  Coke  Company,  Tuomas. 


Coal 


1  ft.  11  in. 


Shale 


4  in. 


Coal 


1  ft.  2  in. 


Shale 


1%  in. 


Coal 


8  ft.  y  in. 


Bone 


4  in. 
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Room  off  Six-foot  Tunnel,  Davis  Sbam,  Shaft  at  Thomas. 


Shale  roof 


Coal 
Shale 
Coal 

Blackjack 
Coal 
Shale 


1  ft. 
1^  in. 
1  ft. 

%  In. 
5  in. 
1  in. 


Coal 


3  ft.  8  in. 


Bone 


Coal 
Shale 

Coal 
Shale 

Coal 
Shale 


Shale       =: 


2  in. 


1  ft.  6  in.  to  2  ft.  2  in. 


3  in. 
H  in. 

7  in. 
M  in. 

0  in. 
H  in. 


Coal 


1  ft.  2  in. 


Upper  Kittanning  coal. — This  seam  occurs  from  35  to  65  feet  above 
the  top  of  the  Lower  Kittanning  coal  in  the  Potomac  basin  where  it 
has  been  found  to  reach  a  thickness  of  between  3  and  4  feet  of  clean 
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coal.  It  has  not  been  opened  at  many  points  and  its  extent  in  the 
basin  cannot  be  definitely  determined.  It  is  probable,  however,  that 
it  is  much  less  persistent  than  either  the  Lower  Kittanning  or  Upper 
Freeport  seams  as  it  is  apparently  absent  or  unimportant  at  many 
points. 


Section  of  Upper  Kittanning  Coal. 
Tasker's  Mine,  Oxe  and  One-half  Miles  Southeast  of  S wanton. 

Shale  roof  (good) 


Ooal 


Shale 
Coal 


2  ft.  6  in. 


I  in. 

1  ft. 


Anotheb  Opening  on  Hillside,  One-half  Mile  South  of  Harrison. 


Soft  shale 


3  ft. 


Coal 


3  ft.  6  in. 


Shale  floor 
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Lower  Freeport  coal. — The  Lower  Freeport  coal  is  a  thin  and  un- 
important seam  in  the  Potomac  basin  and  elsewhere  within  the  State. 
It  occurs  at  an  interval  of  55  to  80  feet  above  the  Upper  Kittanning 
and  from  100  to  140  feet  above  the  Ix)wer  Kittanning  coal  and  is 
commonly  found  from  35  to  60  feet  below  the  top  of  the  Allegheny 
formation.  This  seam  probably  will  not  be  found  to  occur  with 
sufficient  thickness  to  possess  any  commercial  value  and  is  much  less 
persistent  in  occurrence  and  uniform  in  character  than  the  other 
seams  of  this  basin. 


Sections  of  Upper  Freeport  Coal. 
Fire-coal  Mine,  Three-fourths  Mile  Southwest  of  Barnum. 

Bone        ^^B^&n        3  in. 


Coal 


Shale 
Coal 


1  ft.  7  in. 


%  in. 
3  in. 


T/  •  .vEr's,  on  River  Front,  One  Mile  North  of  Chaffee. 


Sandstone  and  shale 

r  ■     ^- ' 

'■  ■'"! 

10  ft. 

Coal 

8  in. 

Bone 

8  in. 

Shale 

2  in. 

Bone 

1  ft.  1  in. 

Coal 

5  in. 

Bone 
Coal 

1  in. 

1  ft.  fl  in. 

Shale  floor 

"^ 
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Upper  Freeport  (Thomas  or  "Three-foot")  coal. — This  seaiu 
caps  the  Allegheny  formation  and  is  found  at  an  interval  of  from  165 
to  210  feet  above  the  Lower  Kittanning  coal.     This  seam  is  known 

Hamil*s  Mine,  One  Mile  Northeast  of  Blaine. 

Shale      ^^^^B       2  ft 
Goal       ^^^^H 
Bone      MIEf^ilm       3  in. 


Coal 


0  in. 


Bone 


in. 


Coal 


2  ft.  2  in. 


Bone      IWIWIHWyifHB       i  in. 

Hamil*s  Opening,  Thbee-fol^bths  •  Mile  Northwest  op  Blaine. 

Shale       F"".     -'  J       2  ft 


Bony  coal 


1  ft.  6  in. 


Shale 
Bony  coal 

Coal 
Bone 

Coal 
Bone 


4  in. 
6  in. 

6  in. 

1  in. 

3  in. 

1  in. 


Coal 


1  ft.  6  in. 


Shale  floor 
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locally  as  the  Thomas  or  "  Three-foot "  coal.  It  is  the  upper  vein 
at  Thomas,  West  Virginia,  where  it  has  been  extensively  mined  by 
the  Davis  Coal  and  Coke  Company.     It  is  a  very  persistent  seam 

Small  Opening  up  Old  Road  to  West  from  Fobeooino. 
Shale      El^      11]       3  ft. 

Goal       ^^^^H       7 


Bone  and  coal 


2  ft.  8  in. 


Goal 


1  ft  10  in. 


R.  A.  Smith's  Miin,  One-half  Mile  Southwest  of  Blaine. 


CkMl 


1  ft. 


Bone 


1  ft.  8  in. 


Coal 


3  ft  2  in. 
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and  commonly  contains  from  2  to  4  feet  of  good  coal  but  may  at  times 
exceed  5  feet  in  thickness  especially  in  the  sonthem  part  of  the  Po- 

MlNE    BETWEEN     ElKGARDEX    AND     BLAINE. 


Shale 


1  ft. 


Bony  coal 


8  in. 


Bone 


8  in. 


Shale 

S5f 

— s: 

2  in 

Coal 
Shale 

i 

■■ 

3  in 

4  in. 

Coal 


2  ft.  11  in. 


Opening  One-halt  Mile  South  of  Harrison. 

Shale  roof 


Coal 

Shale 
C*)al 

Shale 


1  ft.  3  in. 


1  in. 
6  in. 


6  in. 


8  ft. 


Shale  floor 
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tomac  basin  where  it  may  at  times  be  worked  from  the  same  shaft  as 
the  Lower  Kittanning  coal,  as  at  Henry. 

Jos.  O'Haver's  Mine  ox  Trout  Run,  Two  Miles  Northwest  of  Sciiell. 


Shale  roof 


Bone  and  coal 


1  ft.  10  in. 


Shale 
Bunc 


3  in. 


Oal 


1  ft.  3  in. 


Shale       1-.   —   ^       1  to  3  in. 
Coal       ^^^^^1 


Benjamin  Harvey's  Mine,  North  Branch  Nydecker  Run,  Two  and  One-half 
Miles  Northwest  of  Gorman. 


Shale  roof 


Bone 


Bony  shale 

Coal 
Bone 
Coal 
Bone 


0  in. 

1  in. 
4  in. 
1  in. 


Coal 


1  ft. 


Bony  coal 
Soft  shale  floor 


3  in. 
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Mine  on  Western  Outskirts  of  Gorman. 

Shale      P"^^-^       1  ft. 


Bone  and  coal 


Shale 


Coal 


1  ft  10  in. 


1  in. 


,  1  ft.  5  in. 


Jake  Anderson's  Prospect,  Moon  Ridge,  Three  Miles  West  of  Wilson. 


Coal 


1  ft.  10  in. 


Shale 


4  in. 


Coal 


3  ft.  10  in. 


Soft  shale  floor 
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Opening  opposite  Gormania. 


Sliale  (ffood)  roof 
Bone 
Coal 

Bone 


Ck>al 
Shale 
Ccal 


G  in. 

0  in. 

1  ft.  2  in. 


5  in. 

%  in. 

6  in. 


Section  ix  Shaft  ("  Thomas  Seam  "),  Davis  Coal  and  Coke  Company,  Henrt, 


Sandstone 


6  in. 

8  in. 

4  in. 

5  in. 
3»4  in. 


8  ft.  7  in. 
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Davis  Mine   ('*  Thomas  Seam"),  Davis  Coal  and  Coke  Company.  Thomas. 


»tuue       ^^^^^^ 

^^^^1 

I  ft.  6  in 

Bone        l^^S^B 

S  in. 

Gray  coal        ^^^^^| 

5  in. 

Bone        ^^^^^1 

9  in. 

Coal         ^^^H 

G  in. 

Bone        ^^^^H 

4  in. 

Coal 


Shale 


THE   CONEMAUGH   COALS  OF   THE   POTOMAC   BASIN. 

The  Conemaiigh  coals  are  of  very  much  less  importance  than  the 
Allegheny  coals  and  cover  a  much  more  restricted  area.  They  con- 
sist of  only  a  single  seam  that  may  be  considered  to  have  any  con- 
siderable economic  value,  viz.,  the  Bakerstown  seam.  On  accoimt  of 
the  small  amoimt  of  coal  developed  in  the  formation  it  was  named 
by  the  earlier  geologists  the  Lower  Barren  Measures. 

Mahoning  coal, — This  seam  is  very  irregular  and  at  no  point  in 
the  Potomac  basin  attains  to  coal  of  economic  value.  At  times  it  dis- 
appears altogether  or  is  represented  by  a  thin  impure  bed.  It  occurs 
between  the  TJ])per  and  Lower  Mahoning  sandstones  at  an  interval 
of  from  45  to  60  feet  above  the  Upper  Freeport  coal. 
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Section  of  Afahoning  Coal, 


Taskeb's,  ox  River  Front,  Seam  C,  TiiREE-FOL'Bxns  Mile  Northwest  of 

Chaffee. 


Shale 


Bone,  coal,  and  shale 


Shale  floor 


Pn^^.                     ^ 

^ 

4  ft. 

1 

3  ft. 

Bru^h  Creek  (Masontown)  coal, — This  seam  is  quite  persistent 
and  contains  a  bed  of  coal  generally  somewhat  less  than  2  feet  in 
thickness.  The  coal  where  observed  has  been  found  to  be  of  fair 
quality  but  the  thickness  of  the  seam  does  not  indicate  that  it  can 
be  profitably  developed  in  the  Potomac  basin.  This  bed  occurs  at 
an  interval  of  about  95  feet  above  the  Mahoning  and  from  75  to  100 
feet  above  the  Upper  Freeport  coal. 

Sections  of  Brush  Creek  Coal. 

Tasker's,  on  Rher  Fro.vt,  Seam  B,  TuREE-FoiRTits  Mile  Northwest  of 

Chaffee. 


Hard  shale  roof 


Coal 


I  ft.  9  in. 


Hard  shale  floor 
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Hamil*s  Opening,  One  Mile  Northwest  of  Blaine. 


Shale 


CkMil 


Bone 
Coal 


15  ft. 


1  ft.  2  in. 


1  in. 
6  in. 


Bakerstown  (BaHon  or  ''Four-foot")  coal. — This  seam  is  the 
most  important  of  the  Conemaugh  coals.  It  is  somewhat  variable  in 
thickness  but  very  persistent  although  some  of  the  layers  are  more 
or  less  bony.  It  has  a  thickness  of  from  2  to  4  feet,  the  thickest  and 
best  development  of  the  coal  being  found  in  the  northern  part  of  the 
basin  although  it  seldom  attains  that  thickness.  This  seam  occurs 
at  an  interval  of  from  90  to  135  feet  above  the  Brush  Creek  coal. 


Sections  of  Bakerstown  Coal. 
Pattison   Mine,   Thbeb-foubths  Mile  Northwest  of   Bloominqton. 


Shale  roof 


Bone  and  shale 


Coal 


1  ft.  4  in. 


2  ft. 


Shale 


10  in. 


MAEYLAND    GEOLOGICAL    SURVEY 


441 


Geo.  W.  Tichin£l*s  MiinE,  Thsee-fobk  Run,  One  and  One-half  Miles  North- 
west OF  Chaffee. 


Shale 

Coal 
Shale 


CkMil 


Shale 
Coal 
Shale 


1  ft.  6  in. 

4  in. 

2  in. 


2  ft  10  in. 


lin. 
2mn. 
1  in. 


Geo.  W.  Tichinel*s  Mine,  Same  Locality  as  Pbecedinq. 


Hard  ahale  roof       \              ^ 

Coal  and  bone        Sl|^^[| 

9  in. 

nnnn             R^^ff^^^^^B 

1  in. 
4  in. 

Coal       HBiMriM 

Bone       ^^^^9 

1  in. 

Coal        ^^^H 

1  ft.  8  in. 

PjTite 
Coal 


6  in. 


Shale  floor 
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Monroe  Coal  Mixing  Company,  One  Mile  West  of  Babnlm. 


Shale 

r. '  : '  " 

Coal 

m/M 

4  in. 

Bone 

BH 

8  in. 

Coal 


Shale 
Coal 


1  in. 
4  in. 


Shale 


Sharpless  Mine,  Two  Miles   Southeast  of  Swanto.v. 


Sliale 

Bone 
Coal 


10  in.^ 

3  in. 
G  in. 


Bone 


1  ft.  4  in. 


Coal 


2  ft.  10  in. 
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Section  East  or  Shaw  (ik  West  Vibginia). 

Black,  landy  shales       |-      -         ^        8  ft 


Coal 


2  ft  0  in. 


Bony  coal  and  ibale 


Shale  and  flre-clay 


10  in. 


I  ft. 


Ta8KEB*6,  on  Riveb  Front,  Seam  A,  Thbee-foubths  Mile  Northwest  of 

Chaffee. 


Shale 
Bone  and  ahale 


Coal 


Hard  shale  floor 


4  to  5  ft. 
6  in. 


1  ft.  9  in. 
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Rudolph  Beckman's  Mine,  Thbee  Milbs  Northwest  of  Bi.AiifK. 

Shale 


Bone 


-  —  ■:n 

~ 

— ' 

---    ^ 

■^ 

J 

:l 

it. 

i^ 

6  in. 
10  in. 

8  in. 

5  in. 
SHin. 

6  in. 

S  in. 
4in. 


8  ft  Sin. 


Hamil's  Openinq,  One  Mile  Northwest  of  Blaine. 


Shale 

b^~"^^^^3 

4  ft 

Ck>al 
Sbale 

1 

1  ft  2  in. 

lin. 
Sin. 

Coal 

't/M 

Bone 

iSi^ffi 

4  in. 
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A.  Wilson's  Mine,  Two  and  One-half  Miles  Northeast  of  Taskee  Corners. 


Sandstone  roof 


Bony  coal 


2  ft  4  in. 


Ck)al 


2  ft.  2  in. 


N.  B.  Harvey's  Mine,  One  Mile  Northwest  of  Kearney. 


Soft  shale  roof 
Coal 

7  in. 

i 

Bone 

1  ft  9  in. 

Shale 

r""'" 

2  In. 

Bone 
Coal 

1 

7  In. 
7  in. 

Hard  shale  floor       U 
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FiBE-coAL  Mine  o?t  Stoyeb  Property,  Three-foxtrths  Mile  North  of  Stoteb. 


Shale 
Bone 
Coal 

Bone 


CkMil 


::?^ttti"1T" — 

'^. 

^i^i^n^ 

A^ 

^ 

aif 

■ 

^^ 

Ml 

Si 

1  ft.  8  ln.+ 
4  in. 

0  in. 

1  ft.  8  in. 


2  ft. 


George  Stoter's  Mine,  One  Mile  Northeast  of  Stoteb. 
Shale       ^^=^^^^       10  ft. 


CkMl 


2  ft.  10  in. 


Bone 


4  in. 


Coal 


2  ft  3  in. 


Shale  floor 
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Shale 


Bone       liillimim        3  in. 

Coal       HHMH 

Bone       liUIUTMIifl       2  in. 


Coal 


Shale 
Coal 


1  ft.  5  in. 


2  in. 
6  in. 


Openino  West  of  Sawmill  at  Bayard. 
Shale 
Coal       ^^^^H 


Bone       H{|fl||||HI| 

6  in. 

Coal       jUj|||i| 

4  in. 

Bone       LliHlimiHlM 

1  ft.  2  in. 

Coal 


10  in.+ 


MiNE  ON  Hill  Southeast  of  Bayabd. 


3  in. 
6  in. 


11  in. 
1  in. 


1  ft.  6  in. 
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Shall  Opening  Twenty-nine  Feet  above  Mouth  of  Shaft,  Hknrt. 


Black  ahAle 

L^ 

10  in. 

^— — = 

Bony  shftle 

^^ 

6  in. 

Bony  ooal 

mn 

«Hin. 

a^iM^ 

WJiJ^ii 

lin. 

Bony  coftl 

^^^9 

5%  in. 

Friendsville  (Crinoidal)  coal. — This  seam  is  variable  and  at  no 
point  reaches  a  sufficient  thickness  to  have  more  than  local  economic 
value.  It  is  generally  less  than  2  feet  in  thickness  although  it 
slightly  exceeds  that  amount  at  one  point.  Its  quality  is  of  good 
grad6  but  its  extent  is  not  fully  known.  It  has  less  areal  extent  than 
any  other  seams  of  the  Potomac  basin,  being  found  well  up  in  beds 
of  Conemaugh  formation.  This  seam  occurs  at  an  interval  of  about 
100  feet  above  the  Bakerstown  coal  and  is  apparently  best  developed 
in  the  southern  or  central  portion  of  the  Potomac  basin. 

Sections  of  Friendsville  Coal, 
Stottlemeyeb's  Mine,  One-half  Mile  EI^st  of  Mt.  Zion  Chubch. 


Shale      r^  ^  "■       7  in. 

Bone       PliWiiffH        2  in. 
Shale      &rT^-l-^       2%  in. 


Coal 


1  ft  11  in. 


Shale 
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Jamxs  Habvey*s  Mine,  One  and  One-foubth  Mn^s  South  of  Kelso  Gap. 

FotailiferouB  shaly  limestone 


Shale 


Coal       ^^^^H       2  ft.  1  in. 


Other  coals. — The  higher  seams  of  the  Conemaugh  formation  are 
poorly  developed  in  the  Potomac  basin.  They  all  occur  in  limited 
areas,  chiefly  in  the  southern  part  of  the  basin  where  very  few  at- 
tempts have  been  made  to  examine  them  hitherto.  It  is  doubtful 
whether  any  of  them  occur  in  sufficient  thickness  to  possess  an  eco- 
nomic value. 

THE  MONONGAHELA  COAI.S  OF  THE  POTOMAC  BASIN. 

The  Monongahela  coals  are  practically  absent  from  the  Potomac 
basin,  the  beds  of  the  Monongahela  formation  being  found  only  in 
two  very  small  isolated  areas  on  the  Maryland  side  of  the  North 
Branch  of  the  Potomac  river.  The  chief  occurrence  is  on  the  hill 
to  the  northwest  of  Shaw  where  a  thick  but  very  small  body  of  Pitts- 
burg or  "  Big  Vein  "  coal  was  found.  This  small  tract  was  long 
since  entirely  worked  out  so  that  the  coal  there  found  has  no  economic 
significance  at  the  present  time.  Another  small  area  is  found  not 
far  from  the  Fairfax  Stone.  A  much  larger  tract  of  "  Big  Vein  " 
coal  occurs  at  Elkgarden  on  the  West  Virginia  side  of  the  river  and 
has  been  extensively  mined  at  that  point  for  many  years  by  the 
Davis  Coal  and  Coke  Company. 

None  of  the  Monongahela  coals  above  the  Pittsburg  seam  have 
been  found  in  the  Potomac  basin  as  all  of  the  strata  above  that  hori- 
zon have  been  entirely  removed  by  erosion. 
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Sections  of  Pittsburg  Coal. 
Fire-coal  Openixo  Onb  and  Thbeb-foubths  Miles  Northwest  of  Shaw. 


CkAl 


3  ft.  4  in. 


Shale  iMtrtiiur 
Goal 

Bone 

Coal 
Shale 


3  in. 

4  in. 

4  in. 
H  in. 


Ck>al 


3  ft.  7  in. 


Shale 


Coal 


Floor  not  seen 


2  in. 


1  ft.  «in.+ 
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Section  No.  6  Opening  at  Elkgabden. 


Top  coal 


1  ft  S^^  in. 


Breast  coal 


Shale      ^-      ^^rj       1V4  to  2  in. 


Bottom  coal 


2  ft. 
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The  Castleman  Basin. 

The  Castleman  basin  is  a  simple  shallow  syncline  with  gentle  dips 
and  a  still  gentler  northeastward  pitch  of  its  axis.  It  does  not  con- 
tain any  Pittsburg  coal  in  its  Maryland  portion.  The  axis  of  the 
basin  extends  in  an  almost  straight  line  through  the  eastern  end  of 
Grantsville,  the  forks  of  the  Castleman  river,  and  Bittinger. 

The  Conemaugh  seams  can  be  almost  entirely  mined  by  drift  from 
the  Castleman  valley.  The  only  exception  to  this  is  that  the  Grants- 
ville seam  in  the  very  center  of  the  basin  would  have  to  be  reached 
by  slopes  or  shallow  shafts.. 

The  Allegheny  seams  are  almost  entirely  shaft  coal.  They  under- 
lie a  very  large  area  but  their  thickness  and  quality  are  very  imper- 
fectly known.  The  bore-hole  at  Jennings  Mill  which  gives  our  only 
section  of  them  showed  that  they  were  not  workable  at  this  immediate 
point.  They  should  be  tested  at  other  points,  where  they  will  prob- 
ably be  found  to  be  workable  under  large  portions  of  the  valley. 
The  bore-hole  at  Jennings  Mill,  which  was  located  very  slightly  east 
of  the  axis  of  the  basin,  showed  the  Upper  Freeport  at  a  depth  of 
193  feet,  and  the  Lower  Kittanning  at  a  depth  of  341  feet  The 
detailed  record  of  this  boring  is  given  on  pages  250  and  253  of  this 
report.  These  seams  can  be  reached  at  approximately  these  depths 
anywhere  along  the  line  of  Jennings  Bros.  R.  R.  The  deepest  part 
of  the  basin  is  somewhat  west  of  the  railroad. 

THE  POTTSVILLE   COALS  OF  THE   CASTLEMAN   BASIN. 

The  PottsviUe  coals  have  not  been  prospected  to  any  extent  in  the 
Castleman  basin.  They  are  all  thin,  unimportant  seams,  as  else- 
where in  Maryland,  and  will  probably  never  be  found  of  sufficient 
thickness  to  have  any  economic  value.  The  PottsviUe  formation 
outcrops  around  the  margin  of  the  basin  but  no  coal  seams  of  any 
significance  have  ever  been  observed  at  any  point.  The  Mt  Savage 
coal  has  been  found  a  short  distance  to  the  north  of  the  Pennsylvania 
line  but  not  of  sufficient  thickness  to  possess  any  value.     There  is 
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0^ 


J-i"fc-fele  chance  that  any  of  the  Pottsville  seams  will  be  found  to 
^"v^^3:Ba  local  value  and  they  are  hardly  worth  the  time  and  money 
Id  be  required  to  exploit  and  develop  them. 
Jbr<=>"^-^-y'*.^  Savage  coal. — The  Mount  Savage  seam  has  little  or  no 
,t^^^^^K=i^i<^  value  in  the  Castleman  basin.  Traces  of  its  presence  may 
i^^^"v^i^i::m-cJ  here  and  there  below  the  Homewood  sandstone  and  an 
-^i^^^^x^^-  has  been  made  on  Piney  Run  a  short  distance  north  of  the 
^0^^^^«^>^  ^nd  Dixon  Line.  At  this  point  it  is  very  impure  and  bony 
^5-  ^^'EE^Ts  little  inducement  for  further  prospecting  for  this  seam  in 


0^^ 


^e  ^XlsLX^land  portion  of  the  basin. 


Section  of  Mount  Savage  Coal. 

Q^^^x^Q  ON  Piney  Run,  a  Shobt  Distance  Nobth  of  the  Maryland-Pennsyl- 
vania Line. 


Shale 
Coal 
Shale 

Coal 


8  ft. 
1  in. 
6  in. 

8  in. 


Shale 
Bone 


Shale 


Bone 

Shale 
Coal 


Shale 


4  in. 
4  in. 


10  in. 


4  in. 
1  in. 


1  ft. 


THE  ALLEGHENY  COALS  OF  THE  CASTLEMAN  BASIN. 

The  Allegheny  coals  He  at  considerable  depth  beneath  the  Castle- 
man basin  except  around  the  margins  of  the  syncline.  They  have  been 
very  little  prospected  hitherto  and  the  thickness  and  extent  of  these 
coals  are  less  fully  known  in  this  basin  than  elsewhere  in  the  State. 
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More  extensive  drilling  will  be  required  to  determine  the  value  and 
extent  of  the  Allegheny  coals  than  has  been  hitherto  undertaken. 
The  single  bore-hole  at  Jennings  Mill  does  not  show  that  the  Alle- 
gheny coals  at  that  point  have  any  great  thickness  but  as  all  of  the 
seams  vary  more  or  less  from  point  to  point  the  extent  and  character 
of  the  Allegheny  coals  cannot  be  considered  as  proven  by  a  single 
drilling.  It  is  quite  possible  that  none  of  the  seams  will  be  found  to 
have  the  same  thickness  in  this  region  as  in  the  other  basins  but  there 
is  hardly  sufficient  information  at  the  present  time  to  determine  defi- 
nitely this  point.  The  x\llegheny  coals  present  in  workable  seams 
will  be  found  to  cover  a  much  larger  area  than  the  higher  coals  but 
will  have  to  be  reached  over  the  greater  part  of  the  basin  by  compara- 
tively deep  shafts. 

Section  of  BrooJcville  Coal. 
Opening  on  Piney  Run  North  of  Maryland-Pennsylvania  Line. 


Sanditone,  conglomerate  and  thale 


3  ft.  6  in. 


Coal 
Shale 


4  in. 
9  in. 


Coal 

Shale 

Bony  coal 


6  in. 
2  in. 
6  in. 


Sandstone 


!  ft. 
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Brookville  {Bluebaugh)  coal. — The  Brookville  seam  has  probably 
very  little  economic  value  in  the  Castleman  basin.  It  has  been  found 
a  short  distance  to  the  north  of  the  Pennsylvania  line  where  the  coal 
shows  a  thickness  of  less  than  1  foot.  It  has  not  been  opened  at 
any  point  within  the  Maryland  portion  of  the  basin  and  there  are  no 
indications  that  the  coal  will  be  found  in  sufficient  quantity  to  be  of 
any  value. 

Clarion  (Parker)  coal. — The  Clarion  seam  is  much  better  devel- 
oped than  the  Brookville  in  the  Castleman  basin,  having  been  found 
at  a  number  of  points  of  sufficient  thickness  to  show  its  probable  com- 
mercial value.  It  has  not  been  seen  over  any  large  portion  of  the 
basin  since  it  is  deeply  buried  except  around  the  margins  and  more 
prospecting  work  vdll  be  required  before  the  extent  and  character  of 
the  coal  can  be  fully  determined.  The  Clarion  seam  is  found  from 
15  to  30  feet  above  the  base  of  the  Allegheny  formation.  It  shows  a 
thickness  of  over  3  feet  of  good  coal. 

Sections  of  Clarion  Coal. 
Opening  on  Piney  Run  North  of  the  Maryland-Pennsylvania  Line. 


Shale 


8  ft. 


Coal 


1  ft.  11  In. 


Shale 


%  in. 


Coal 


1  ft.  2  in. 


Shale 


8  in. 


Coal 


8  in. 
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Opbnino  of  M.  Legeeb,  Thbee  Miles  Nobthwxst  of  BrrriNGEB. 

Sandstone  roof 


Co«l       ^^^^M        2  ft.  9  in. 


Shale  (rejected)       ^^^^S        1  "»• 
Coal       ^^^^H       10 

Soft  day  iloor       iJiaJiASI        4  ft. 


Lower  {and  Middle)  Kittanning  (Bender)  coal. — This  seain,  so 
important  in  the  Georges  Creek  and  Potomac  basins^  has  much  less 
thickness  in  the  Castleman  basin^  although  the  extent  and  character 
of  the  coal  are  not  as  fully  worked  out  in  the  latter  area  as  in  the 
former.  This  seam  is  deeply  buried  over  most  of  the  basin  while 
comparatively  few  openings  have  been  made  around  the  margin  of 
the  region.  The  single  bore-hole  at  Jennings  Mill  shows  that  the 
seam  is  not  very  thick  at  that  point  but  as  this  coal  is  more  or  less 
variable  in  the  other  basins  this  single  bore-hole  does  not  finally  de- 
termine the  character  of  this  seam.  To  the  north  of  the  Pennsyl- 
vania line  this  coal  is  found  of  workable  thickness  and  it  is  probable 
that  it  will  upon  further  investigation  be  foimd  to  be  important  from 
a  commercial  standpoint  over  portions  at  least  of  the  Castleman  basin. 
This  coal  occurs  from  90  to  150  feet  above  the  base  of  the  All^heny 
formation  and  from  170  to  210  feet  below  the  top.  It  has  been 
locally  known  in  the  Castleman  basin  under  the  name  of  the  Bender 
seam. 
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Sections  of  Lower  Kittanning  Coal. 
OPEifiNO  ON  PmEY  Run,  North  of  the  Mabyland-Pennbylvania  Line. 


Coal 


Limestone 


1  ft. 


Opening  on  Piney  Run,  Nobth  or  the  Mabyiand-Pennbylvania  Line. 


Shale 


10  in. 


2  ft.  6  in. 


8  in. 


Sin. 
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Joel   Bender's    Opening,   Thbee   and   One-half   Miles    East   of   McHenbt. 


CJoaP 


Shale  i 

Coal 
Shale 


Coal 


Shale 
Coal 


7  in. 


4  in. 

2  in. 
1  in. 


2  ft.  1  in. 


1  in. 
4  in. 


Another  Mbasurbmbnt  Further  iv,  at  Same  Locality. 


Coal» 


1  ft.  0  in. 


Shale  < 


1  ft. 


Black  shale 
Shale 


9  in. 
8  in. 


Coal 


8  ft. 


Soft  shale 


*  As  reported  by  Mr.  Bender. 
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Lower  Freeport  coal. — A  coal  seam  supposed  to  represent  the 
Lower  Freeport  is  found  at  several  points  in  the  Castleman  basin 
although  its  exact  equivalent  elsewhere  cannot  be  determined  with 
absolute  certainty.  This  seam  appears  at  a  distance  of  35  to  60  feet 
below  the  top  of  the  Allegheny  formation  and  contains  1  foot  6  inches 
to  2  feet  of  coal  although  the  latter  is  badly  broken  up  by  shale  and 
bone  coal.  The  seam  where  observed  is  hardly  of  sufficient  thickness 
to  have  more  than  very  local  value. 

Sections  of  Lower  Freeport  Goal 

Hexry  Tommeb's  Opening,  Little  Laubel  Run,  One  Mn.E  Bast  of  Jennings 

Mills. 


Goal 


Shale 
Coal 


Shale 


Sandstone 


6  in. 


8  in. 
1  in. 


10  in. 


1  ft.  6  in. 


Sandy  ahalc 


1  ft.  6  in. 


Bone 


9  in. 


Coal 


1  ft.  4  in. 


Sandstone 


460  REPORT    ON    THE    COALS    OF    MARYI^ND 

Opening  of  Willard  Fbicket,  Two  and  One-half  Miles  Northwest  of 

BlTTINOEB. 


Hard  duile  roof       I          __     1 

Coal       ^H^H 
Shale       ^^^S 

1  in. 
%  in. 

^^^H 

6  in. 

Shale       ^^^^ 

1  to  2  in. 

Coal       ^^^1 

1  ft  8  in. 

Shale  floor       [     -          i 

Opening  of  John  Bbeneman,  Three  Miles  West-Southwest  of  Bittinoer. 


Hard  shale  roof 


Soft  claj  floor 


Bonjr  coal  ^^HH|H  ^  ^^' 

Coal  ^^^n 

Bone  ^^^^^1  ^  ^ 

Coal  ^^^^1  I  ft.  2  in. 


Upper  Freeport  coal. — The  Upper  Freeport  coal  is  apparently  very 
poorly  developed  in  the  Castleman  basin  as  no  prospect  openings 
have  been  made  in  it.  This  seam  is  penetrated^  however,  in  the 
bore-hole  at  Jennings  Mills  where  it  shows  a  thickness  of  somewhat 
under  3  feet  separated  into  two  bimches  by  bone  and  shala  This 
seam  is  so  persistent  and  important  in  the  other  basins  that  it  is  pos- 
sible that  further  exploration  will  result  in  locating  this  coal  in 
workable  quantities  throughout  portions  of  the  basin  and  the  drill- 
ing of  the  region  for  this  coal  would  be  fully  warranted  as  it  lies  at 
a  much  higher  level  than  the  Lower  Kittanning  coal  and  could  there- 
fore be  reached  in  much  shallower  shafts  or  around  the  margin  by 
slopes. 
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Section  of  Upper  Freeport  Coal. 

BOBE-HOLE   AT    JENNINGS    MiLLS. 
^^^^1  in. 

Bone       fl^^^^H 

Black  shale       ^  ^"'^'^       10  ft. 


Coal       ^^^^M         2  ft.  2  in. 


THE  CONEMAUGH  COA^S  OF  THE  CA8TLEMAN  BASIN. 

The  Conemaugh  coals  are  much  better  known  in  the  Castleman 
basin  than  the  Allegheny  coals  as  they  occur  nearer  the  surface  and 
have  been  frequently  dissected  by  the  main  drainage  lines  of  the 
valley  so  that  the  coal  appears  in  outcrop  at  many  points.  The  coal 
seams  of  the  Conemaugh  formation  have  been  the  chief  source  of 
local  consumption  in  the  past  and  will  probably  be  the  most  important 
sources  of  coal  in  the  valley  unless  further  drilling  of  the  district 
should  show  the  presence  of  thicker  seams  in  the  Allegheny  forma- 
tion than  have  been  thus  far  encountered.  The  Conemaugh  forma- 
tion shows  some  variations  in  the  Castleman  basin  from  its  typical 
development  in  the  Georges  Creek  and  Potomac  basins,  two  seams  of 
coal  appearing  in  the  Castleman  basin  that  have  not  been  recognized 
elsewhere.  One  of  these,  which  has  been  called  the  Grantsville 
seam,  contains  the  most  important  bed  of  coal  hitherto  discovered  in 
the  area  and  has  already  been  worked  at  a  number  of  points. 
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Mahoning  coal. — The  presence  of  this  seam  is  indicated  along  the 
North  Branch  of  the  Castleman  river  although  there  is  some  doubt 
as  to  the  equivalency  of  the  seam  observed.  This  coal  occurs  at  an 
interval  of  45  to  CO  feet  above  the  Upper  Freeport  coal  but  on  ac- 
count of  the  large  amoimt  of  shale  and  bone  is  probably  unwork- 
able except  for  purely  local  uses. 

Section  of  Mahoning  Coal. 

Prospect  on   North   Fork  of  Castleman  River,  One  and  One-half   Miles 
Northwest  of  Bfttinoer. 


4  ft. 

Coal       ^^^B 

1  in. 

Shale       1   ■'             1 

4  in. 

Bone       ^^^B 

4  in. 

^^^H 

4  in. 

8  in. 

^^^^1 

9  in. 

Shale       ^=^       .~j 

4  in. 

Coal        ^^^H 

6  in. 

Shale       f              ^ 

S  in. 

Coal        ^^^H 

I  ft.  2  in 

fiitalA             ^^^^^^^^^^ 

1  in. 

snaie       ^^^^^^^S 

Coal        ^^^H 

7  in. 

Shale       ^^^^^ 

3  in. 

Coal        ^l^^l 

1      Sin. 

Shale       & — -    ^^ 

7  in. 

Coal        P^^H 

2  in. 

^—  ~     — ^- 

Shale        ^^^^m 

8  in. 
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Brush  Creek  (Masontovm)  coal. — This  seam  occurs  at  an  interval 
of  from  85  to  125  feet  above  the  Upper  Freeport  coal.  It  is  very 
persistent  in  the  Georges  Creek  basin  but  has  not  been  exposed  to  any 
extent  within  the  Castleman  basin  and  is  possibly  absent  at  some 
points.  This  seam  shows  a  thickness  of  somewhat  over  a  foot  in 
the  bore-hole  at  Jennings  Mills.  It  is  not  probable  that  it  will 
be  found  at  any  point  of  sufficient  thickness  to  be  of  commercial 
value. 


Sectio7i  of  Brush  Creek  Coal. 

BOBE-HOLE   AT    JENNINGS   MiLLS. 


Black  shale 


Ooal 


Bone 


Black  shale 


8  ft 


1  ft.  4  in. 


3  in. 


1  ft. 


Grantsville  (Beachey)  coal. — This  seam  has  not  been  observed  in 
any  of  the  other  basins  and  apparently  has  no  named  equivalent  in 
adjacent  regions  in  Pennsylvania.  It  occurs  at  an  interval  of  about 
150  feet  above  the  base  of  the  formation  and  at  an  interval  of  50 
to  75  feet  below  the  Bakerstown  coal.  It  generally  contains  between 
2  and  3  feet  of  coal  although  it  has  been  found  at  one  point  on  the 
North  Branch  of  the  Castleman  river  to  exceed  5  feet  in  thickness. 
Further  exploitation  of  this  coal  Avill  probably  reveal  considerable 
areas  of  commercial  value.  It  lies  for  the  most  part  above  water 
and  can  be  obtained  by  drift  mining. 
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Sections  of  Grantsville  Coal. 
Bio  Shade  Run,  just  North  of  Mabyland-Pennbtlvaxia  Lini 


Soft  aluile 


Cold 
Shale 


Co«l 


Shale  floor 


1  ft. 


1ft. 
1  in. 


1  ft.  10  in. 


Henry  Bonic's  Mine,  near  Cross-roads,  Two  Miles  West  of  Grantstilxjc 


Soft  shale  (bad  roof) 

Coal 
Shale 


Coal 


5  in. 
%  in. 


1  ft.  8  in. 
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Mink  neab  National  Road,  One  and  One-half  Miles  West  of  Grantsville. 


Shale 


'^        10  ft 


Goal 
Shale 


U  in. 
lin. 


Coal 


2  ft. 


Shale 

Coal 

Hard  ihale  floor 


2  in. 

7  in. 


Section  of  Loweb  Vein,  Aaron  Beachey*s  Mine,  about  One  Mile  West  of 

Grantsville. 
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Stanton  Mine,  North  Bnd  of  Ridolet  Hill,  South  of  Jennings  Mnxs. 


Shale  roof 
Shaly  ooal 

Goal 
Shale 


3  in. 

9  in. 
1  in. 


Cotl 


2  ft.  4  in. 


Shale 

Coal 

Soft  ahale  floor 


8  in. 
2  in. 


RiDOLET'fl  Mine,  Inside  Section,  Ridoley  Hux,  Northwest  of  Bevansvuxb. 


Black  ehale 

Ooal 

Shale 

Sandstone 
Ooal 
Shale 

Ooal 
Sandy  ahale 


13  ft. 

1  ft.  9  in. 

%in. 

IH  to  3  ft 
1  in. 

1  to  2  in. 

2  ft.  4  in. 
12  ft. 
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Ridgley's  Mine,  Section  at  Outcbop.  Ridgley  Hili-,  Northwest  of 

Bevansville. 


Shale  roof 
OotI 
Shale 

Goal 

Shale 
Goal 

Shaly  nndatone 
Shaljr  coal 

Coal 
Bone 


6  in. 

H  to  1  in. 

1  ft.  1  in. 

1  to  2  in. 

6  in. 

5  to  6  ft. 

2  in. 

9  in. 

lin. 

Coal 


2  ft.  1  in. 


Shale 

Coal 

Bone 

Sandy  shale 


2  in. 
6  in. 
4  in. 
15  ft. 


Pbospect  One  Mile  Bast  of  Jennings  Mills. 


Coal 


2  ft. 


Shale 


2  ft.  10  in. 
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Mine  on  Hill  One  Mhjb  East  of  Jennings  Mills. 


Shale  roof 


Coal 


Shale 


Coal 


2  (t.  6  in. 


3  in. 


1  ft. 


Jake  Bittinoeb  Mine,  One  and  Thbee-foubths  Miles  East  of  Bittinqer. 


Shale  roof 

Coal 

Bony  coal 

Coal 
Shale 
Coal 

Shale 

Coal 
Very  aoft  floor 


0  in. 
IHin. 

0  in. 

IHin. 
8  in. 

1  ft  5  in. 


Bakerstown  (Honeycomb)  coal. — The  Bakerstown  seam  occnrs  at 
from  176  to  200  feet  above  the  base  of  the  Conemaugh  formation. 
It  has  been  locally  called  the  Honeycomb  seam  in  the  Castleman 
basin  and  has  been  locally  mined  at  many  points  in  the  past.  It  is 
generally  something  over  2  feet  in  thickness.  The  seam  is  variable, 
however,  and  may  some  times  almost  disappear  while  at  other  times 
it  may  reach  nearly  if  not  quite  3  feet  in  thickness.  It  has  been 
reached  over  considerable  areas  by  drift  and  is  one  of  the  important 
and  persistent  seams  of  the  basin. 
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Sections  of  Bakerstown  Coal. 
RAii^ROAn  Cut  aijono  Castleman  Riveb,  One  Mile  South  of  National  Road. 


W.  Stanton's  Mine  on  Spikeb  Run,  One  and  One-half  Miles  Southwest  of 

Grantsville. 


Shale  roof 


Kinsixoeb'b  Mine,  near  Forks  of  Castleman  River. 


Firm  shale  roof 


Coal 


Hard  shale  floor 
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Mine  at  Railroad  Bridge  neab  Forks  of  Castleman  Rivek. 


Bitck  ihale 


Coal 


=         10  ft. 


•2  ft. 


Ross  Compton's  Mine,  Salt  Block  Mountain. 


Coal 


2  ft.  6  in. 


Cbeo  Bevan's  Mine.  North  of  Jennings  Mills. 


Soft  shale  roof 


Coal 


2  ft.  -2  in. 


MAEYLAND    GEOLOGICAL    SURVEY 
J.  L.  DuBST  Mine,  neab  Jennings  Mills. 


Goal 


Soft  shtle  floor  ^^   __. 


shale  roof 

-    "-- 

-'•" 

Bone 

i 

5  in. 

Coal 
Bone 

2^  in. 
3  in. 

Coal 
Bone 

i 

l%in. 
3  in. 

1  ft. 
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J.  Handwebk's  Minb,  neab  Jennings  Mills. 


Shale 


4  ft. 


Coal 


2  ft  4  in. 


Soft  ahale 


2  ft. 


John  Miller's  Mine,  neab  Jennings  Mills. 
Shale  roof 


Coal 


2  ft.  3  in. 
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Hampton  Butleb's  Mine,  One  and  One-half  Miles  Southeast  of  Jennings 

Mills. 


Shale 
Bone 


^m 


8  in. 


CkMl 


Soft  shale  floor 


2  ft.  8  in. 


Prospect  on  Matnadieb  Tract  (Moroart's),  Two  Miles  South  of  Jennings 

Mills. 


Shale  roof 

Bone 

Goal 
Bony  coal 

Coal 
Bone 

Coal 


5  in. 

2  in. 
4  in. 

1  in. 
4  in. 


1  ft 


George  Brew's  Mine,  One  and  One-fourth  Miles  East  of  Bittinger. 


Shale 


Bony  ahalc 

Bone 

Coal 
Bone 

Coal 


Bone 


Coal 


Soft  shale  floor 


20  ft 


4  in. 

2  in. 
m  in. 
IH  in. 

5%  in. 


5  in. 


1  ft. 
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473 


Black  ihale 

Bone 
Coal 
Bone 


Coal 


Soft  shale  floor 


6  in. 

2  in. 
2  in. 
%  in. 


2  ft.  1  in. 


Peter  Lohb's  Mine,  One  Mile  Southeast  of  Bittinoeb. 


Shale 
Bone 


Coal 


Clay 


10  in. 


2  ft.  8  in. 


4  ft. 


Joel  Breneman's  Mine,  One  and  One-half  Miles  South  of  BirriNOER. 


Bone 


Bonj  coal 


Coal 


1  ft. 


1  ft.  8  in. 


474  BEFOST  ON  THE  COALS  OF  MABYULXD 

P.   N.   BlTTINGEB*8   MiNE,    TwO    AND   OnE-HALF   MILES    SOUTHWEST  OF    BrTTINGEB. 

Shale  roof 

Coal       ^^^^H       1  ft.  H  in. 
liine  of  pyrite  nodules 

^^^^B       2        1 
Shale  floor 

Maynadier  coal. — This  seam  is  also  confined  to  the  Castleman 
basin  and  is  found  at  an  interval  of  about  25  feet  above  the  Bakers- 
town  coal.  It  has  no  known  equivalent  in  the  other  basins.  The 
coal  has  a  thickness  of  between  2  and  3  feet  although  it  is  frequently 
bonv  and  is  also  divided  by  shale  partings  into  two  or  more  benches. 
It  probably  has  no  commercial  value  on  account  of  its  thinness  and 
poor  quality. 

Sections  of  Maynadier  Coal. 
Railroad  Cut  ai/)no  Castleman  Rtyer.  One  Mile  South  of  National  Road. 

Shale 


Coal  (mostly  bony) 


2  ft  5  in. 


Shale 

2  to  8  in 

Coal  (bony) 

9  in. 

Shale 

r  -^-^^ 

1  ft 

-  .-^^ 
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L.  Yommer's  Opening,  Northeast  of  Jennings  Mills. 


Bone 

Coal 
Bone 

Coal 

Bony  coal 

Shale 

Coal 
Shale 

Bony  coal 


Shale 


Bone 


1  in. 

5  in. 
%  in. 

2  in. 

3  in. 
%  in. 
2  in. 
%  in. 

9  in. 


2  in. 


1  ft. 


Phospect  on  Matnadieb  Tract  (Morgart'h),  Two  Miles  South  of  Jennings 

Mills. 


Shale  roof      ^           -  § 

Coal       ^^^^H 

6  in. 

en.    1              ^^H^^^^^V 

%  in. 

Shale       ^^^^^^^^ 

Coal       ^^^H 

5  in. 

Bony  coal       ^^^^^H 

C  in. 

(rejected)       f                 1 

1 

5  in. 

Bony  coal       l^^^^^R 

1  ft.  1  in. 

Friendsville  (Crmoidal)  coal, — The  Friendsville  seam  is  found  at 
an  interval  of  about  100  feet  above  the  Bakerstown  coal  and  contains 
from  1  foot  6  inches  to  2  feet  of  coal  with  one  or  more  thin  shale 
partings.  This  coal  has  been  called  the  Crinoidal  coal  in  Pennsyl- 
vania but  the  name  Friendsville  has  been  applied  to  it  because  it  is 
well  developed  near  that  place  in  the  Lower  Yougliiogheny  basin.  It 
is  not  an  important  seam  and  probably  will  not  be  found  of  sufficient . 
thickness  to  have  more  than  local  commercial  value. 
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Sections  of  Fricndsville  Coal, 
Opening  on  Bio  Shade  Run,  One  Mile  West  of  Grantsviljjc 


Fossiliferous  limestone 


Coal 


Shale 


1  ft  ± 


1  ft.  7  in. 


1  ft. 


John  Wiley's  Mine,  One  Mile  East  of  Bevansville. 


Fossiliferous  siiales 


Coal 


1  ft.  9  in. 


Henry  Beizel,  Pleasant  Valley  Run,  Two  Miles  Southeast  of  Bittinoer. 


Shale 


Ci>al 

Shale  part  in  fr 
Coal 
Shale 

Coal 
Hard  shale  floor 


11  in.  to  1  ft. 


%  in. 
3  in. 
H  in. 


in. 
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Other  coals, — The  Higher  Coneuiaugh  seams  are  poorly  developed 
ill  the  Castlernan  basin  although  the  Franklin  coal  has  been  observed 
to  the  north  of  the  Pennsylvania  line.  The  Conemangh  formation 
has  been  extensively  eroded  over  mnch  of  the  Castleman  basin  so  that 
these  Tipper  seams  even  if  present  in  workable  thickness  would  have 
little  extent  and  little  economic  value. 

The  Upper  Youghiogheny  Basin. 

The  Upper  Youghiogheny  basin  is  a  broad  shallow  syncline,  which 
undulates  somewhat  in  its  central  part.  The  Monongahela  coals,  and 
the  workable  Conemaugh  coals  (excepting  one  area  of  the  Bakerstown 
coal )  are  entirely  absent  from  it.  The  Upper  Freeport  coal  is  work- 
able in  a  few  areas,  especially  along  the  Youghiogheny  river  below 
the  mouth  of  Miller  Run.  It  is  largely  drift  coal.  The  Lower  Kit- 
tanning  coal  underlies  the  larger  part  of  the  basin  and  has  been  mined 
to  a  small  extent  along  the  outcrop.     It  is  almost  all  slope  and  shaft 

COill. 

THE    POTTSVILLE    GOALS    OF    THE    ITPPER    Y'OUGHIOGHEXY'    BASIN. 

Very  little  is  known  regarding  the  thin  coal  seams  of  the  Pottsville 
formation  in  the  Upper  Youghiogheny  basin  except  that  they  are 
known  to  be  thin  and  of  practically  no  economic  value,  as  very  little 
prospect  work  has  been  done  on  them.  The  beds  of  the  Pottsville 
formation  outcrop  around  the  margin  of  the  synclinal  basin  but  at 
no  point  have  coals  of  any  signilicance  been  observed.  It  is,  more- 
over, probable  that  no  coals  even  of  local  value  will  be  discovered  in 
this  area  and  prospect  work  at  this  horizon  cannot  be  expected  to 
yield  returns  commensurate  with  the  outlay  of  time  and  money  in- 
volved. 

The  Sharon  coal  has  been  recognized  in  an  abandoned  drift  about 
two  and  a  half  miles  north  of  Oakland  on  the  road  to  Swallow  Falls 
where  this  seam  was  once  worked  for  local  use.  The  working  is  not 
now  exposed  but  is  locally  reported  to  have  a  thickness  of  between 
3  and  4  feet  and  to  be  of  satisfactory  quality.     There  is  a  consider- 
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able  area  in  the  vicinity  which  conld  be  worked  by  drift  and  a  larger 
area  which  could  be  worked  by  slope  or  shaft  should  further  investi- 
gations show  that  the  seam  has  a  sufficient  thickness  and  quality  over 
a  large  enough  territory.  A  few  miles  to  the  northwest  near  the 
West  Virginia  line  and  on  the  opposite  flank  of  this  basin  the  seam 
has  been  reported  by  Dr.  1.  C.  White  *  as  having  a  thickness  of  about 
3  feet  and  as  being  quite  soft  and  pure  and  like  the  coking  type  of 
the  New  River  coals. 

The  QuakertowTi  coal  has  also  been  observed  in  the  gorge  below 
Swallow  Falls  where  it  has  a  thickness  of  about  eighteen  inches  but 
there  is  little  indication  that  this  seam  possesses  any  commercial 
value. 

Section  of  ML  Savage  Coal. 
Railroad  Cut  near  Swallow  Falls,  Garrett  CJouxty. 


Fire-clay 
Coal 

Shaly  bone 

Coal 
Shale 

Coal 
Parting 

Coal 
Parting 

Coal 
Shale 

Coal 
Parting 

Coal 

Fire-clay 


2  ft. 

4  in. 

8  in. 

5  in. 
\^  in. 

6  in. 


5  in. 


3  in. 

1  to  2  in. 

3  in. 


3  in. 
5  ft.  ± 


Mt,  Savage  {Upper  Mercer)  coal, — This  seam  occurs  from  25  to 
75  feet  below  the  top  of  the  Pottsville  formation.  It  varies  largely 
in  thickness  and  quality  and  has  been  found  to  be  of  little  value  any- 
where in  the  State  except  for  local  purposes.  Xo  outcrops  of  this 
coal  have  been  observed  in  the  Upper  Youghiogheny  basin  except  in 
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the  vicinity  of  Swallow  Falls  where  an  excellent  section  is  exposed  in 
the  railroad  cutting  on  the  side  of  the  valley.  The  coal  is  a  good  deal 
broken  by  shale  partings  and  it  is  not  probable  that  it  will  be  found 
to  have  any  commercial  value. 

THE    ALLEGHENY    COALS    OF    THE    UPPER    YOUGHIOGHENY    BASIN. 

The  Allegheny  coals  underlie  the  greater  part  of  the  basin  although 
the  upper  beds  of  the  formation  have  been  more  or  less  dissected  by 
streams  while  the  cover  of  later  formations  is  less  extensive  than  in 
the  Castleman  basin  so  that  the  Allegheny  coals,  where  present,  may 
be  in  part  reached  even  in  the  center  of  the  basin  by  drifts  although 
the  lower  coals  must  mainly  be  mined  by  slopes  and  shafts.  These 
beds  also  outcrop  around  the  margins  of  the  syncline  wdiere  they 
have  been  opened  to  some  extent.  The  Allegheny  coals  are  the  most 
important  coals  of  this  basin  and  along  its  w^estem  margin  have 
already  been  mined  to  some  extent.  Further  development  work  will 
be  necessary  before  the  full  extent  of  the  coals  can  be  finally  deter- 
mined. The  lowest  coals  are  poorly  developed  although  the  Clarion 
scam  has  been  recognized  in  the  southwestern  part  of  the  basin. 

Section  of  Clarion  Coal, 

Prospect  neab  Preston  Coal  axd  Lumber  Company's  New  Tipple,  Two  Miles 

Southwest  of  Crellix. 


Shale        [  ]       4  ft. 


Coal        ^^^^H       1 


Rone        B^nH       7  in- 


Clarion  coal. — The  Clarion  coal  occurs  at  an  interval  of  from  12 
to  30  feet  above  the  bottom  of  the  Allegheny  formation.  It  has  only 
been  observed  at  one  point  in  the  southwestern  part  of  the  area  near 
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the  West  Virginia  line  where  it  does  not  occur  in  sufficient  thiekncj^s 
to  have  any  commercial  value. 

Lower  (and  Middle)  Kittanning  coal. — This  seam  is  the  most 
persistent  and  most  extensively  developed  of  any  of  the  U])i)er  Yoiigh- 
iogheny  basin  and  has  been  mined  at  various  points  within  the  dis- 

Sections  of  Lower  Kittanning  Coal, 

Thomas  Skipper's  Mixe,  Two  Miles  above  Mouth  of  Deep  Creek.  Two  Miles 
East  of  Swallow  Palls. 


Shale  roof       ^^^^^^ 

^^^^1 

10  in. 

7  in. 

Bone       Mini  llHi 

6  in. 

Coal 


9  in. 


Bone 


Coal 


1  ft. 


Soft  clay  floor 


trict,  especially  in  the  south^vestern  part  of  the  region.  This  seam 
has  a  thickness  of  from  4  to  6  feet,  although  it  is  a  good  deal  broken 
by  partings  of  shale.  Bone  coal  is  also  more  or  less  prevalent.  It 
is  probable,  however,  that  at  some  points  this  seam  will  be  found  to 
have  considerable  economic  value.  It  has  been  called  locally  the 
Corinth  or  "  Four-foot "  vein.  It  is  probable,  as  in  more  eastern 
basins,  that  this  seam  represents  both  the  Lower  and  Middle  Kittan- 
ing  coals  of  Pennsylvania.  At  some  points  the  coal  has  a  thick  part- 
ing of  shale  near  the  middle  of  the  seam.  This  seam  occurs  at  an 
interval  of  between  90  and  150  feet  above  the  base  of  the  formation 
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and  from  170  to  210  feet  below  the  top.  It  covers  a  far  greater 
area  than  any  of  the  later  coals  and,  although  cut  by  the  Youghio- 
gheny  river  throughout  the  lower  portion  of  the  district,  will  probably 
have  to  be  mined  mainly  by  slope  or  shaft. 


JoHNXY  Bole  Mine  (Nethken's).  West  Side  Roman  Nose  Mountain,  Four 
AND  One-half  Miles  Northeast  of  Oakland. 


Coal 


Shale 


Coal 


1  ft.  0  in. 


3       1  to  3  in. 


1  ft.  5  in.  to  1  ft.  8  in. 


James  W.  Podge  Opening,  East  Side  Snagot  Mountain.  Five  and  One-half 
Miles  Northwest  of  Oakland. 


Shale 
Coal 


Shale 


2  ft. 

1  to  2  in. 


2  ft. 


Coal  (not  seen) 


8  in.  to  3  ft. 
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Mine  South  of  Oak  Shoals,  Thbee  Miles  North-Nobthwest  of  Oakland. 


Shale  roof 


CoAl 


2  ft.  4  in. 


Shale 


5  in. 


Coal 


1  ft.  10  in. 


Shale  floor 


Test  Hole  on  Bbanch  of  Herrinoton  Creek,  Three  and  One-half  Miles 
Northwest  of  Oakland. 


Shale 


10  ft. 


Coal 

^^H 

1  ft.  2  in. 

Shale 
Coal 

^^^1 

H  in. 
1^  in. 

^^^^aM 

Shale 
Shale  and  coal 
Shale 
Coal 
Shale 

^^^S 

1%  in. 
4  in. 

B 

1  in. 
%  in. 
6  in. 

Coal 

^H 

1  ft  4  In. 

Shale  or  fire-clay 


Coal 


19  ft. 


10  in. 
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WoBKiNo  Mine  of  Oakland  Coal  and  Coke  Company,  One-half  Mile  South- 
west OF  Corinth. 


Sandstone  roof 
Bone 


Oial 


1  ft.  6  in. 


Shale 
Coal 

Shale 
C«.al 


V^  in. 
1  ft 

1  to  2  in. 
1  ft. 


Fire-clay 


1  to  3  ft. 


Coal 


3  ft. 
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Offut's  Mine,   East   Side  Youghiogheny   River,   One  and  One-half    Miles 

Northeast  of  Crellin. 


Shale  roof       I     -=-   '-=^ 



Bone       ^H| 

2  in. 

Coal        ^^^1 

4  in. 

Sliale       ^^^^^H 

%  to  %  m. 

Coal 


2  ft.  8  in. 


Bone 
Bony  coal  • 

Shale  floor 


:  ^ndttnBHiilirKnfr 


3  in. 

4  in.  (sometimes  grood) 


Crane's  Mine  (Preston  Cointy,  W.  Va.),  on  Lairel  Run.  West  of  Bbown- 
Bai'er  Line,  Two  and  One-half  Miles  West  of  Crellin. 


Shale 


Coal 


Shale  and  bone 

Coal 

Water 


2  in. 
6  in. 
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Old  Opening,  Two  Hundred  Feet  West,  Soitii  Side  of  Road.  One-half  Mili 

Southeast  of  Cbellin. 


Clay 


Coal 


Soft  shale  floor 


2  ft.  4  in. 


Van  Webth's  Mine  (Preston  County,  W.  Va.),  Three  Miles  West  of  Crellin. 


Shale  roof  (fossils) 
Bone 


Coal 


2  ft.  1  In. 


Shale  and  bone 


Coal 


Shale 


9  in. 


Co.il  somewhat  bony 


2  ft. 


Shale  floor 
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Old  Opening  on   Arnold's   Run,  Two  and  One-half  Miles   Southwest  of 

Crellin. 

Shale 


Coal 


2  ft.  4  in. 


Bone 
Shale 


m  in. 
H4  in. 


Coal 

Shale 
Coal 


%  in. 
4  in. 


Shale 


1  ft. 


Coal 


I  ft. 


GuTHKiE's  Mink,  on  Preston  R.  R.,  Three  Miles  Southwest  of  Crellin. 


Shale  roof       g 

^^^^ 

Coal  and  hone       1 

nd 

3  in. 

Shale       g 

^j 

3  in. 

Coal       1 

6  in. 

Shale       1 

^^^J 

0  to  H  in. 

Coal 


1  ft.  8  in. 


Shale 
Coal 
Shale 


^  to  1  in. 
2  in. 
1  to  3  in. 


Con  I 


0  in. 


Shale 


10  in.  to  1  ft. 


Coal 


1  ft. 
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Ashby's  Mine,  One  Mile  South-Southwest  of  Chktun. 


Coal 


Bone  (sometimes  shale) 


6  to  12  in. 


8  ±  In. 


Coal 


1  ft.  11  in. 


Done,  rejected 
Coal 

Shale 


Coal 
Bone,  rejected 


6  in. 
6  in. 


1  ft.  11  in. 


Coal 


7  in. 
1  in. 


10  In. 


Bone 


1  ft.  G  in. 
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Crop  Opening,  Arnold's  Run,  Three  Miles  Soituwest  of  Crellin. 


Shale  roof 


^^^^H 

1  ft.  6  in. 

Bone       B^^^SRI 

2  in. 

Shale        ^^^.»J^ 

2  in. 

Coal 


Shale 

^             ""^ 

G  in. 

Coal 
Shale 

0  in. 
iMr  in. 

Coal 

11  in. 

Shale  floor 

Preston  Coal  and  Lumber  Company,  on  Preston  R.  R.,  Three  and  One-half 
Miles  Southwest  of  Crellin. 


Shale        P^-^-r 


Coal 


Shale 
Coal 

Slialc 
Coal 
Bone 
Coal 


V4  to  1  in. 

3  to  2  in. 
i/i  to  2  in. 

4  in. 

1  in. 

2  in. 


Shale 


(oal 


1  ft.  2  in.+ 
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Preston  Coal  axd  Lumbeb  Company's  New   Tipple,   Four  Miles   Soi'tiiwest 

OF  Crellin. 


Shale  roof       ^^     -  ^ 
Coal       ^^^^1 

1  ft.  8  in. 

Shale       ^^^3 

1»^  in. 

Coal       ^^^H 

9  in. 

Shab       ^.^.^x^.-^ 

5  in. 

Bone       ^WfbHffS 

2  in. 

Coal       ^^^H 

8  in. 

Bune        ^^^^^ffi 

%in. 

Coal 


1  ft. 


Bone 
Shale  floor 


4  in. 


Lower  Freepoii  coal. — This  seam  has  been  observed  at  a  number 
of  points  in  the  upper  part  of  the  basin.  It  has  a  thickness  of  fully 
two  feet,  although  the  bed  is  somewhat  broken  by  shale  and  bony 

Sections  of  Lower  Freeport  Coal. 
Opening  on  Crest  of  Ridge,  Two  Miles  Northwest  of  Oakland. 


Shale 


12  ft. 


Bone  ( ?) 
Shale 


G  in. 
6  in. 


Coal 


1  ft.  4  in. 


Shale 

Coal 

Water 


1  in. 
8  in. 
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layers.  This  scam  occurs  at  an  interval  of  from  100  to  145  feet 
above  the  Lower  Kittanning  coal  and  is  commonly  foimd  from  35  tx) 
GO  feet  below  the  top  of  the  Allegheny  formation.  It  is  not  probable 
that  this  coal  will  be  found  to  possess  more  than  local  value. 


T.  A.  Coxxell's  Mixe,  North  of  Railroad  and  Three-fourths  Mile  West  of 

Crellin. 


Shale 


2  ft. 


foal 
Bone 


Coal 
Bvme 


2  in. 
2  in. 


5  in. 

8%  to  2  in. 


Coal 


1  ft.  6  in. 


Shale  floor 


Mine  One  Mile  West  of  Crellin  on  Old  Maryland- West  Virginia  Line,  about 
Twenty  Feet  above  R.  R.  and  Two  Hundred  Feet  from  it. 


Soft  shale 


1  ft 


Coal 


8  in. 


^^^H 

1  In. 
0  in. 

Shale       ^^^^S 

1  in. 

Coal       ^^^H 

1  ft. 

Shale  to  water       Lj  _     -.^rJ 

6  in. 
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Upper  Freeport  (''  Sandrock  ")  coal, — This  seam  commonly  con- 
tains from  3  to  4  feet  of  coal.  It  is  found  mainly  above  water  and 
can  be  reached  to  a  large  extent  by  drifts.  It  is  found  from  165  to 
210   feet  above  the  Lower  Kittanning  coal  and  caps  the  Allegheny 


Sections  of  Upper  Freeport  Coal. 
Dani£l  Lewis'  Mine,  One  Mile  Northeast  of  Swallow  Falls. 


Sandstone 
Shale 


Coal 


Water 


10  ft  ± 
0  to  6  in. 


about  8  ft. 


W.  T.   Sine's  Mine,  Youohiogheny  River,  One  Mile  above  Swallow  Falls. 

Sandstone  roof 


Goal,  impure 


1  ft.  to  1  ft  8  in. 


Shale 


6  in. 


Coal 


8  ft.  1  in. 
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formation.     It  is  locally  known  under  the  name  of  the  "  Sandrock  ^^ 
seam,  and  is  the  representative  of  the  Upper  Freeport  coal  of  Penn- 

F.  R.  Nethken's  Mine,  West  of  Roman  Nose,  Four  and  One-half  Miles 

North  of  Oakland. 


Soft  shale  roof 


Coal 


4  ft  1  In. 


Shale  floor 


Devecmon's  Mine,  near  Teen  Glade,  Four  Miles  North-Northwest  of 

Oakland. 


Shale 


Shale 


4  ft. 


Coal        ^M^M 

2  in. 

3  in. 

Coal  (with  streaks  of  bone  and  shale)        ^^^^H 

11  in. 

^^^^1 

'^  in 

^^^^H 

Bony                ^^^^^1 

n  In. 

4  in. 


Coal 


1  ft.  10  In. 
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sylvaiiia.     It  has  already  been  mined  to  some  extent  locally  and 
frequently  shows  a  clean  breast  of  3  or  more  feet. 

Stripping  on  Garrett  Property,  above  Herrinoton  Creek,  Five  and  One-half 
Miles  Northwest  of  Oakland. 


Cross  Mine  Owned  by  Thomas  Nethken,  East  Bank  of  Youohiooheny  River, 
Four  Miles  North  of  Oakland. 


Sandstone 


Shale 


5  ft.  ± 


Coal 


1  ft.  6  in. 


Shale 


2  in. 


Coal 


1  ft.  6  in. 


THE    CONEMAUGH    COALS   OF    THE    UPPER   YOUGIIIOGHEXY    BASIN. 

The  Coneraaugh  coals  have  very  little  development  in  the  Upper 
Yoiighiogheny  basin  as  the  beds  of  the  Conemaugh  formation  have 
suffered  extensively  from  erosion  with  the  result  that  all  except  the 
lower  horizons  are  entirely  lacking.     Only  a  single  seam  has  been 
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found  to  be  prominently  developed  and  the  limited  areal  extent  ren- 
ders it  of  relatively  slight  economic  importance.  The  seams  below 
the  Bakertown,  although  present  in  part,  have  not  been  prospected 
and  give  no  indication  of  furnishing  coal  of  economic  value.  The 
Conemaugh  coals  are  confined  to  relatively  small  areas  scattered 
through  the  central  portion  of  the  basin. 


McNeil's  Mine   ("Deal  Mine"),  Miller  Run,  Three  and  One-half  Miles 

North  of  Oakland. 


Istonc 

yyf^'. 

4  in.  to  1  ft 

Shale 

- 

Coal 

HM| 

.1H  in. 

Bone 

^^^^WMB 

2H  in. 
4  in. 

Ooal 

KJH^ 

Shale 

^m 

%  in. 

Coal 

1 

1  ft.  10  in. 

Shale 

M— "^ 



Bdkerstown  coal, — This  seam  covers  only  a  limited  area,  although 
the  thickness  and  character  of  the  seam  shows  it  to  be  a  coal  of  im- 
portance in  the  limited  area  of  its  outcrop  which,  so  far  as  known, 
is  comparatively  a  small  district  to  the  east  of  Swallow  Falls. 


The  Lower  Youghiooheny  Basin. 

The  Lower  Youghiogheny  basin  is  a  broad,  shallow  syndine  with 
a  low  anticline  buried  in  its  western  portion.  The  deepest  part  of 
the  basin  is  toward  the  eastern  part  of  its  area,  the  axis  passing  not 
far  west  of  Friendsville. 

It  contains  no  Monongahela  coals.  The  Conemaugh  coals,  although 
all  present,  are  not,  as  a  general  rule,  workable. 
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The  Upi^er  Free^wrt  coal  is  workable  by  drift  from  the  valleys  of 
Buffalo  Run,  Laurel  Run,  Deep  Creek,  and  Mill  Run.  The  larger 
part  of  the  area  of  this  seam  is,  however,  shaft  coal,  which  can  best 
be  reached  a  short  distance  up  the  valley  west  of  Friendsville,  or  along 
the  railroad  anywhere  between  Selby sport  and  the  Pennsylvania  line. 

Section  of  Bakerstown  Coal. 
Chauxcey  F.  Kimmel*s  Mine,  One  Mile  Bast  of  Swallow  Falls. 


Sandstone 


Coal       ^^^^H        1  ft.  S)^/i  in. 


Shale       r         ^^^=1       2%  in. 


Coal       ^^^^H       2  ft.  914  ill. 


Fire-clay 


It  can  {TTobably  1x3  reached  anywhere  within  a  depth  of  100  feet 
below  the  railroad.  The  quality  and  thickness  in  this  buried  portion 
have  never  been  tested. 

The  Lower  Kittanning  coal  is  shaft  coal  in  the  greater  part  of  the 
area  of  the  basin.  There  are  small  areas  around  the  outcrop  which 
can  be  mined  by  drift,  but  only  on  a  small  scale,  except  in  the  region 
southwest  of  Krug,  where  the  entire  area  can  be  reached  by  drift 
from  the  valley  of  the  Youghiogheny.  Below  Friendsville  this  coal 
lies  at  a  depth  not  exceeding  300  feet  below  the  railroad. 
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THE    POTTSVILLE    COALS    OF    THE    LOWER    YOUGHIOGHENY    BASIX. 

The  Pottsville  coals,  as  in  the  other  basins,  have  no  economic  vahie. 
They  outcrop  around  the  eastern  and  southern  portions  of  the  district 
forming  the  rim  of  this  basin  which  has  its  northward  and  westward 
extensions  in  Pennsylvania  and  West  Virginia.  The  Pottsville  coals 
are  thin  and  practically  no  attempts  have  been  made  to  prospect  them, 
so  that  satisfactory  sections  are  not  available.  It  is  not  probable 
that  they  will  be  found  to  possess  even  local  value. 

The  Mount  Savage  or  Up})er  Mercer  coal  has  been  found  at  its 
proper  horizon,  but  the  seam  is  thin  and  unimportant  and  no  attempt 
has  been  made  to  develop  it.  Like  all  of  the  Pottsville  coals,  it  does 
not  possess  any  local  value. 

THE  ALLEGHENY  COALS  OF  THE  LOWER  YOUGHIOGHENY'. 

The  Allegheny  coals  occupy  the  larger  part  of  the  Lower  Yoiigh- 
iogheny  basin  and  constitute  the  chief  coals  of  the  district.  Most 
of  the  coals  will,  however,  require  slope  or  shaft  mining,  the  lower 
coals  being  deeply  buried  over  much  of  the  district.  Xumerous  local 
openings  have  been  made  in  the  Allegheny  seams  and  these  are 
generally  well  distributed  along  the  outcrop.  The  extent  and  char- 
acter of  the  coals  in  the  deeper  portions  of  the  district  can  only  be 
determined  by  drill  holes.  It  is  probable  that  valuable  local  seams 
may  be  discovered  where  these  coals  can  be  profitably  mined.  The 
lowest  seam  of  the  more  easterly  basins  have  not  been  prospected  and 
very  little  is  known  regarding  them,  but  it  is  probable  that  they  are 
much  less  important  than  in  the  Georges  Creek  and  Potomac  basins. 

"  Split-six  "  coal. — The  coal  seam  corresponding  in  position  with 
the  "  Split-six  "  coal  of  the  lower  Georges  Creek  basin  is  foimd  about 
25  feet  below  the  Lower  Kittanning  coal  of  White  Rock  Run  toward 
the  southern  end  of  the  basin.  The  seam  at  this  point  has  a  thickness 
of  about  3  feet,  although  the  coal  is  somewhat  broken  by  shale  part- 
ings. The  extent  of  this  coal  is  not  known,  although  it  is  probably 
not  an  important  seam. 
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Section  of  "  Split-six  '*  Coal. 
QpExiNO  ON  White  Rock  Run,  Three  Miles  Southwest  of  Kbug. 


Sliale 

Coal 

Shale 
Coal 


1  ft.  3  in.' 


3  in. 


1  ft. 

1  in. 
6  in. 


Lower  {and  Middle)  Kittanning  {'*  White  Rock"  or  *' Four- 
foot  ")  coal. — This  seam  is  the  most  widely  extended  and  most  im- 
portant coal  in  the  Lower  Youghiogheny  basin.  This  coal  has  a 
thickness  of  from  4  to  6  feet,  although  the  greater  thickness  is  con- 
siderably broken  by  shale  and  bone  coal.  This  seam  occurs  between 
90  and  150  feet  above  the  base  of  the  formation  and  from  170  to  210 
feet  below  the  top.  It  has  been  called  the  '^  White  Rock  "  or  "  Four- 
foot  "  seam  in  the  Lower  Youghiogheny  basin. 

Sections  of  Lower  Kittanning  Coal. 
Wm.  Steele's  Mine  ("Crazy  Vein"),  One-half  Mile  East  of  Friendsville. 


Coal 
Shale 


6  in. 
3  in. 


Coal 


1  ft.  4  in. 


Shale 


0  to  6  in.  to  10  ft. 


Coal 


2  ft.  4  in.  + 
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Beab  Creek  Lumbeb  Company,  Three-foubths  Mile  Southkast  or 

Fbiendsville. 


Shale  roof 

Coal 

8  in. 

Bone 

0  to  3  in. 

Coal 

1  ft.  to  1  ft.  2  in. 

Bone 

Hin. 

Coal 

7  in. 

Shale 

8  in.  to  1  ft.  2  in. 

z.                      

Bone 

7  to  9  in. 

Coal 


9  to  11  in. 


Shale  floor 


Browning  and  Custeb  Mine,  One  and  One-half  Miles  Southeast  of 

Pbiendsville. 


Coal 
Bone 


Coal 


3  ft.  6  in. 
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Isaac  Meter's  Mine,  Buffalo  Run,  Tiibee  and  One-half  Miles  West-South- 
west OF  Fbiendsville. 


Coal 

Bone 

Coal 

Shale,  rejected 

Bone  coal 


Shale 


Coal 

Shale 
Coal 

Bone 
Coal 


1  ft.  2  in. 

2  in. 
4  in. 
1  in. 

9  in. 


1  ft.  8  in. 


%  in. 
4  in. 


7  in. 
4  in. 


Oscar  Friend's  Mine,  One  and  One-half  Miles  Southeast  of  Fbiendsville. 


Coal       ^^^H 
Shale       [                3 

7  to  8  in. 
2  to  .5  in. 

Coal       ^^^^1 

1   ft.  8  in. 

Shale  parting^ 


i'a  in. 


Coal 


1  ft.  5  in. 


Shale  parting 
Coal 


I'l!  in- 
5  in. 


Hard  ghale  floor 
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Oscar  Friend's  Upper  Mine,  One  and  One-half  Miles  Southeast  of 

Priendsville. 


Sandstone 
Shale 


G  in. 


8  ft. 


Coal 
Bone 


0  in. 
2  in. 


Coal  with  partings 


3  ft.  6  in. 


White  Rock  Mine,  Two  and  One-half  Miles  Northwest  of  Sang  B,\ts. 


Coal 


2  ft.  3  in. 


Shale 


1  ft. 


Coal 
Shale 


6  in. 
1  in. 


Coal 


1  ft.  8  in. 
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Opening  on  North  Bank  of  Laurel  Run  at  its  Mouth,  One-half  Mile  above 

Kruo. 


Dirty  cpal 


Gray  shale 


Black  shale 


1  ft.  G  in. 


Bone 


Coal 
Shale 


8  in. 
4  in. 


Coal 
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Opening  on  South  Bank  Laurel  Run,  One-half  Mile  South  of  Ksco. 


Shale 


1  ft.  3  in. 


Coal 


Shale 


2  ft. 


Coal 


1  ft.  6  in. 


Shale 


Coal 


1  ft.  6  in. 
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White  Rock  Mine,  Two  and  One-half  Miles  Northwest  of  Sang  Run. 


Black  shale 

^ 

1  ft.  6  in. 

Clear  coal 

■■ 

10  in. 

Bituminous  shale 

^^^^1 

H  in. 

^H 

Clear  coal 

H 

1  ft.  6  in. 

Blackish  shale 

^B 

2M  in. 

Fire-clay 

^^H 

G  in. 

Bony  coal 

ffij^ 

1  in. 

rather  coarse  shale 

p — 

8  in. 

Coal 

■^fl 

5^  in. 

Shale 

^^^^ 

^  to  %  in. 

Oral 


2  ft. 


Lower  Freeport  coal. — This  seam  has  been  recognized  in  the 
northwestern  portion  of  the  area,  where  it  has  a  thickness  of  some- 
what over  2  feet  of  nearly  pure  coal.  This  seam,  however,  generally 
possesses  little  importance  in  Maryland  and  will  hardly  be  found  to 
]x>ssess  more  than  local  value.  It  occurs  from  100  to  145  feet  above 
the  top  of  the  Lower  Kittanning  coal  and  is  commonly  found  from 
35  to  65  feet  below  the  top  of  the  Allegheny  formation. 
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Sections  of  Lower  Freeport  Coal. 
Chris.  Pike's  Mine,  One  and  TnREE-i>x)URTiis  Miles  North  of  Fearer. 


Shale 

Coal 

Shale 
Coal 

Shale 
Albert  Frazee's  Mine.  One  and  One-half  Miles  West  of  Friendsvillk. 


1  ft.  5  in. 


10  in. 


Black  shale 


Coal 


^^        4  ft. 


1  ft.  1  in. 


Taylor  Friend's  Mine,  Buffaix)  Run,  Three  and  One-half  Miles   West  of 

Friendsville. 


Shale 


Coal 


Bone 
Coal 


Bone 


Shale  (reject(Hi)         ^ 


Coal,  somewhat  bon}' 


8  in. 


2  in. 

3  in. 


1  ft  1  in. 


10  in. 


Upper  Freeport  {''  Sand  rode  ''  or  "  Four-foot  ")  coaL — This  seam 
i.s  found  at  the  top  of  the  Allegheny  formation,  or  at  an  interval  of  20 
to  no  feet  above  the  Lower  Freeport  and  from  165  to  210  feet  al>ove 
the  Lower  Kittaiiniii*]^  coal.     It  is  locallv  known  under  the  name  of 
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the  "  Sandrock  "  or  "  Four-foot "  seam  in  the  Lower  Youghiogheny 
basin.  This  coal  is  very  persistent  and  covers  a  considerable  portion 
of  the  Lower  Youghiogheny  basin.  Over  much  of  the  area  it  lies 
below  water  and  its  quality  and  thickness  are  unknown.  In  the 
valleys  of  several  of  the  creeks  it  can  be  reached  by  drift,  especially 
in  the  valleys  of  Buckler  Run,  Laurel  Run,  Deep  Creek,  and  Mill 
Run.  This  seam  could  probably  be  mined  successfully  by  shaft  a 
short  distance  up  to  the  valley  west  of  Friendsville  along  the  railroad 
anywhere  between  Selbysport  and  the  Pennsylvania  line.  It  can 
probably  be  reached  within  a  depth  of  100  feet  below  the  railroad. 

Sections  of  Upper  Freeport  Coal, 
F^azee's  Lower  Seam,  One  Hundred  Yards  Northwest  of  Niles  Mill. 


Shale 


3  ft. 


Coal 
Bone 
Shale 

Coal 

^B 

2  in. 
2  in. 

0    in 

^B 

8  in. 

Bone 

^H 

1  in. 

Coal 

^1 

1  ft.  1  in. 

Bone 

^H 

1  in. 

Coal 

^1 

1  ft. 

Shale  and  bone 

^^^fk^i^ 

7  in. 

HiBAM  Frazee's  Mixe  between  Niles  Mill  and  Mineral  Spring. 


iiaru  snaie  rooi 

Coal 

4  in. 

Bony  coal 

2  in. 

Coal 

1  ft.  11  in. 

Bony  coal 

2  in. 

Coal 

5  in. 

Hard  shale  floor 

t 

^^^ 
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Wm.  Umbel's  Mine,  One  and  One-half  Miles  Northwest  of  Asheb  Glade. 


Coal 
Shale 


4  in. 
3  in. 


Coal 


1  ft.  II  in. 


Shale 


1  in. 


Coal 


1  ft.  8  in. 


Shale 
Coal 


I  in. 
7  in. 


Albert   Robertson's  Mine,   Two  Miles   South   of  MabylanivPennsylvania- 

West  Virginia  Cobneb. 


Coal 


4  ft.  8  in.  to  4  ft.  10  in. 


THE  CONEMAUOH  COALS  OF  THE  LOWER  YOUGHIOGHENY  BASIX. 

The  Conemaiigh  coals  have  very  little  importance  in  this  region, 
most  of  the  seams  being  thin  and  unworkable  even  locally.     They 
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cover  a  much  smaller  area  than  the  Allegheny  coals,  being  confined 
tergely  to  the  central  portion  of  the  basin  mainly  on  the  western  bank 
of  the  Youghiogheny  river  covering  the  high  lands  between  the  larger 
tributaries.  The  Conemaugh  coals  can  mainly  be  reached  by  drift 
where  they  occur  locally  of  sufiicient  thickness  to  warrant  their 
extraction. 


Gbant   Savage's   Mine,   South   Branch   Laurel  Run,  One  and  One-fourth 
Miles  South  of  Asheb  Glade. 


Coal 


Shale 


Coal 


Shale 
Coal 


3  to  6  in. 


6  in. 


1  ft  7  in. 


I  in. 

1  ft.  5  in. 


C.  Friend's  Mi.xe,  Three  Miles  Southwest  of  Friendsville. 


Shale 

Coal 

Shale 
Coal 


3  ft. 

1  ft.  6  in. 

»^in. 
1  ft. 


Mahoning  coal. — This  seam  occurs  from  15  to  20  feeet  above  the 
Upper  Freeport  coal  and  is  regarded  as  the  representative  of  the 
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Alahoning  coal  of  other  areas.  It  is  from  1  to  2  feet  in  thickness 
but  is  more  or  less  broken  by  shale  partings  and  bony  coal.  It  dood 
not  possess  more  than  local  value  so  far  as  observed. 

Sections  of  Mahoning  Coal. 
Frazee's  Upper  Seam,  Niles  Mill. 


Coal,  somewhat  bony 


Shale 


Sandstone 

****'."  '*'r'  ' 

2  ft. 

Shale 

^ 

10  in 

1  ft 


4  ft. 


Fire-clay  Vein  of  H.  M.   Frazee,  Niles  Mili^ 


Shale 


Opening  of  Hibam  Frazee  at  Selbysport. 

Hard  shale  roof 

Coal        ^^^^^1 

Shale  parting        ^^^^^^^ 
Coal        ^^^^^1 
Shale  parting 

Coal        ^^^^H       1        1 
Hard  shale  floor 
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Codebt's  Mine,  One  Mile  South  of  Fbiendsville. 

Rone  coal        ^^^^^^| 

Shale  do  in. 
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Coal 


Shale 


1  ft.  9  in. 


10  in. 


Brush  Creek  coal.—  This  seam  occurs  at  an  interval  of  about  65 
feet  above  the  Mahoning  and  from  85  to  125  feet  above  the  Upper 
Freeport  coal.  It  is  a  persistent  coal  but  is  generally  less  than  2 
feet  in  thickness.  It  has  been  prospected  very  little  in  the  Lower 
Youghiogheny  basin  and  does  not  promise  more  than  local  value. 

Sections  of  Brush  Creek  Coal, 
Mine  Two-thirds  Mile  North  of  Selbyspoht. 


Fo^siltferous  shale 


Coal 


10  ft. 


1  ft.  9  in. 


Mine  North  of  Friendsville,  West  Bank  of  River. 


Shale 


Shale  with  streaks  of  coal 


Coal 


9  in. 


1  ft.  S  in. 
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Bakerstown  coal, — This  seam  occurs  at  an  interval  of  from  90  to 
135  feet  above  the  Brush  Creek  coal  and  has  been  recognized  in  the 
region  to  the  west  of  Friendsville,  where  it  has  a  thickness  of  some- 
what over  2  feet.     Tt  is  very  mucli  less  important  than  in  the  eastern 

Section  of  Bakerstown  CoaL 
Capt.  Friend's  Mine,  One  Mile  West  of  Friendsvillc. 


Black  shale       F^-^  -^       6  ft. 


Coal       ^^^^H       2        3 


Sliale 


basins  and  probably  does  not  occur  of  sufficient  thickness  to  p)ossess 
much,  if  any,  commercial  value.  Its  area  of  outcrop  is  much  smaller 
than  that  of  the  low^er  seams  and  is  confined  to  the  higher  areas  on 
the  western  side  of  the  Youghiogheny  river. 

Friendsville  {Crinoidal)  coal. — This  seam  is  found  about  100  feet 
above  the  BakerstowTi  coal.  It  covers  a  very  small  area  in  the  Ix>wer 
Youghiogheny  basin,  IxMiig  found  only  in  the  higher  lands  in  the 
central  portion  of  the  syncline  to  the  west  of  Friendsville,  where  it 
liRS  a  thickness  of  about  18  inches.  This  coal  is  the  same  as  the 
Crinoidal  coal  of  Pennsylvania,  but  it  has  been  given  the  name 
Friendsville  in  order  that  the  term  employed  may  conform  with  those 
of  the  other  coal  seams  in  having  a  geographical  name.  This  seam 
does  not  possess  anything  more  than  local  value. 
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Sections  of  Friendsville  Coal. 
David  Herring's  Mine,  One  and  One-half  Miles  Southwest  of  Friendsville. 


Foflsiliferous  limestone 


Coal 


2  ft. 


1  ft.  4  in. 


NoY  AND  Al.  Frazee*s  Mine,  Three  and  One-half  Miles  Southwest  of 

Friendsville. 


Fossil  if  erous  shales 


Coal 


2  ft. 


1  ft.  7  in. 


Franklin  {Little  Clarksburg)  coal. — This  seam  occurs  about  150 
feet  below  the  top  of  the  Conemaugh  formation  and  has  been  found 
at  only  a  single  locality  on  the  west  bank  of  the  Youghiogheny  river 
not  far  from  the  Pennsylvania  line.  This  coal  is  much  broken  by 
shale  layers  and  does  not  possess  any  real  economic  value. 

Section  of  Franklin  Coal. 
LuciEN  Frazee's  Mine,  One  Mile  Northwest  of  Gise. 


Shale 

Coal 

Shale 
Coal 

Shale 


2  ft.  1  in. 


Little  Pittsburg  coal. — This  coal  is  found  near  the  top  of  the  hills 
a  short  distance  northwest  of  Friendsville,  where  it  has  been  locally 
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mined  to  some  extent,  although  the  coal  is  of  only  fair  quality,  being 
more  or  less  bony  and  containing  partings  of  shale.  Its  position  is 
from  60  to  90  feet  below  the  Pittsburg  seam,  which  is  lacking  in 
this  region.  The  very  small  area  of  outcrop  of  this  coal  does  not 
give  it  any  permanent  economic  value. 

Sections  of  Little  Pittsburg  Coal, 
Harry  Rumbaugh*s  New  Mine,  One  Mile  Northwest  of  Friexdsville. 


Shale  roof 


Coal 
Shale 


6  in. 
2  in. 


Coal 


Shale 


Coal 


Limestone  floor 


Harrt  Rumbauoh's  Old  Mine,  One  Mile  Northwest  of  Friendsville. 
(Not  much  cover,  now  worked  out.) 


Shale  roof 


Bone       '§ 


Shale 


Bone  and  coal 


Shale 
Coal 


1  ft.  4  in. 
1^  in. 
1  ft.  5  in. 

2%  in. 
9  in. 


HISTORY  OF  THE  MARYLAND  COAL  REGION 


BY 

B.  S.  RANDOLPH 


During  the  long  contest  between  the  English  and  the  French  for 
the  possession  of  the  Ohio  Valley,  the  Maryland  Coal  Region  was 
included  in  the  debatable  ground  between  the  English  outpost  at 
Wills  Creek,  now  Cumberland,  and  the  French  post  at  Fort  Du- 
quesne,  now  Pittsburg.  The  danger  of  sudden  attack  by  Indians 
or  French  rendered  the  country  unattractive  to  settlers.  Even  after 
the  treaty  of  Paris  in  1763  had  confirmed  the  English  title  to  the 
area,  the  Indians  continued  active  until  after  the  revolution  when 
the  new  government  was  able  to  give  attention  to  its  western  fron- 
tier and  to  protect  the  settlers. 

Few  land  titles  antedate  the  revolution  and  the  larger  number  are 
what  are  known  as  "  Soldier  Lots."  These  are  tracts  of  fifty  acres 
each,  granted  by  Congress  to  men  who  served  during  the  revolution. 
They,  as  well  as  those  obtained  under  the  regular  State  patents,  were 
selected  by  the  grantees  and  the  lines  were  established  largely  in  ac- 
cordance with  their  wishes.  This  system  has  resulted  in  a  chaotic 
mass  of  oddly  shaped  tracts,  the  lines  of  which  it  has  required  a  great 
deal  of  elaborate  litigation  to  establish  on  anything  like  a  permanent 
basis. 

There  appears  to  be  no  certain  knowledge  of  when  the  coal  was 
first  discovered,  but  with  the  extended  outcrop  of  so  large  a  seam  as 
the  Pittsburg  or  "  Big  Vein,"  occurring  so  frequently  as  it  does  on 
steep  hillsides,  it  is  more  than  probable  that  attention  was  attracted  to 
it  as  soon  as  the  land  was  cleared.  Tradition  points  to  a  locality 
about  a  mile  north  of  Frostburg  in  the  valley  of  Jennings  Run,  as  the 
situation  of  the  first  mine  which  was  worked. 
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A  recently  published  journal  of  a  journey  on  horseback,  made  in 
1810,  during  which  the  traveler  passed  over  the  old  Colonial  road 
just  south  of  Frostburg,  and  stayed  over  night  at  what  is  now  known 
as  the  "  Mussellman  Farm,"  owned  by  the  Consolidation  Coal  Com- 
pany, makes  no  mention  of  the  coal,  although  the  writer  was  evidently 
a  close  observer  and  his  notes  on  other  matters  along  his  route  are 
uncommonly  full.  It  is  therefore  to  be  inferred  that  the  business 
was  not,  as  yet,  sufficiently  developed  to  attract  the  attention  of  the 
casual  traveler.* 

By  1820  the  trade  had  assumed  commercial  importance.  About 
this  time  openings  were  made  in  the  Pittsburg  seam  at  Eckhart, 
Pompey  Smash,  now  Vale  Summit,  and  Frostburg  and  the  output 
transported  on  wagons  to  Cumberland  where  it  was  loaded  on  boats 
for  various  points  on  the  Potomac  River. 

The  standard  boat  used  for  this  purpose  was  of  the  "  flat-boat  '* 
type,  rec»tangular  in  plan  with  raking  ends.  The  usual  dimensions 
were,  length  eighty  feet,  width  thirteen  feet,  depth  three  feet.  Each 
boat  carried  1500  to  1800  bushels  of  coal  with  a  draft  of  two  feet  six 
to  two  feet  eight  inches.  It  was  manned  by  four  men,  two  oi)erated 
oars  extending,  one  from  each  side ;  one,  known  as  the  "  headsman," 
operated  an  oar  extending  from  the  bow  and  the  fourth,  known  as 
the  "  steersman  "  and  Captain,  operated  an  oar  extending  from  the 
stem  of  the  boat  and  directed  the  work  of  the  crew.  The  boats  were 
built  along  Wills  Creek,  the  construction  being  more  or  less  con- 
tinuous throughout  the  year.  The  magnificent  white  pine  forests 
which  at  that  time  existed  west  of  Cumberland  furnished  an  ample 
supply  of  boat  material. 

The  coal  was  unloaded  from  the  wagons  and  stored  in  large  piles 
along  the  river  bank  awaiting  a  rise  in  the  water  on  which  it  would 
be  possible  to  nm  the  boats  Avith  safety. 

When  the  weather  conditions  promised  a  "  boating  stage  "  the  work 
of  loading  the  boats  w^as  pushed  as  rapidly  as  possible,  in  order  to 
send  oflF  all  available  l)oats  while  the  water  was  high  enough  to  admit 

^  See  also  p.  223. 
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navigation.  The  loading  gang  consisted  of  four  men,  two  shovellers, 
one  wheelbarrow  man  and  one  trimmer  on  the  boat. 

Twenty  boats  have  been  known  to  depart  in  one  fleet  and  as  many 
as  forty  in  one  day.  Such  a  departure  was  an  event  in  the  life  of 
the  town  and  usually  brought  to  the  river  bank  crowds  of  sightseers. 
There  was  usually  a  prolonged  boating  stage  from  March  until  May 
and  frequently  a  short  period,  known  as  the  ''  strawberry  "  freshet 
in  June.  Occasionally  coal  could  be  taken  dowTi  in  the  fall  of  the 
year. 

The  boats  were  frail  affairs  and  to  touch  a  rock  usually  meant  the 
loss  of  the  boat  and  occasionally  the  drowning  of  one  or  more  of  the 
crew.  They  were  sold  at  destination  for  what  they  would  bring  and 
the  crew  returned  on  foot. 

There  was  another  boat  used  for  general  merchandise,  which  was 
a  more  substantial  affair,  sharp  at  both  ends.  These  carried  grain 
and  flour  down  the  river  and  brought  back  salt  and  general  supplies. 
They  were  manned  by  crews  of  eight  or  ten  men  and  propelled  by 
poles,  the  poles  being  set  against  the  bottom  of  the  river  and  the 
oi)erator  walking  along  the  wide  gunwale  towards  the  stem  of  the 
boat.  Coal  was  not  carried  on  these  boats.  At  the  falls  above 
Georgetown  these  boats  passed  through  locks  on  the  Virginia  side  of 
the  river  and  at  Harpers  Ferry  there  were  rings  fixed  in  the  rocks  at 
suitable  points  to  each  of  which  a  line  was  carried  in  turn  and  the 
boat  warped  up  the  stream  by  the  crew  hauling  on  the  line. 

A  few  years  before  the  close  of  these  boating  operations  it  was 
found  profitable  to  build  another  class  of  boat  for  the  coal  trade 
known  as  the  "sprung  rib "  boat.  These  were  constructed  by  a 
sheathing  on  frames  of  hewed  timbers  bent  after  steaming.  They 
had  round  bottoms,  sharp  prows,  and  square  stems  and  w^ere  sold  at 
tidewater  to  parties  engaged  in  the  transportation  of  wood  from  the 
tidal  portions  of  the  Potomac  River  to  Washington  and  other  cities. 

The  boating  was  participated  in  very  generally  by  all  classes. 
Farmers  and  men  from  other  occupations  were  in  the  habit  of  build- 
ing a  boat  or  two  during  the  winter,  loading  it  and  running  it 


516  KEPOBT    ON    THE    COALS    OF    MARYLAND 

through  with  the  spring  high  water  as  a  means  of  obtaining  readv 
cash. 

Market  prices  for  coal  ranged  from  seven  to  eight  cents  per  bushel 
at  Cumberland,  twenty-eight  to  thirty-three  cents  at  Williamsport, 
thirty-five  to  forty-five  at  Harpers  Ferry,  and  fifty  to  sixty  at  George- 
to^vn.  Wages  of  boatmen  varied  from  $10  to  $12  per  trip  and  $1.") 
to  Georgetown  on  the  "  push  boats  "  which  were  brought  back. 

This  method  of  transportation  gradually  disappeared  in  the  face 
of  railroad  competition  and  ceased  entirely  on  the  completion  of  the 
canal  to  Cumberland. 

The  Baltimore  and  Ohio  Railroad  was  completed  to  Cumberland 
in  1842  and  for  some  time  coal  was  brought  to  Dam  Xo.  6,  to  which 
point  the  canal  had  been  completed,  and  there  loaded  on  canal  hosits 
for  shipment  to  tide-water. 

The  Mt.  Savage  and  Cumberland  Kailroad  was  built  in  1844  from 
Cumberland  to  Mt.  Savage  by  the  Maryland  and  Xew  York  Mining 
Company  and  the  line  from  Cumberland  to  Eckhart,  now  known  as 
the  Eckhart  Branch  of  the  Cumberland  and  Pennsylvania  Railroad, 
was  built  a  few  years  later  by  the  Maryland  Mining  Company. 

This  ]^Iaryland  Mining  Company,  chartered  in  1828,  was  the  first 
chartered  company  in  the  region.  It  operated  what  is  now  known 
as  the  Eckhart  Mine  and,  until  the  completion  of  its  railroad,  sent  its 
product  to  Cumberland  by  wagon.  Upon  the  completion  of  the  rail- 
road to  Mt.  Savage,  tramways  were  built  from  the  mines  north  of 
Frostburg  to  Mt.  Savage  and  the  coal  was  then  transported  in  mine 
cars  and  loaded  on  the  railroad  cars  at  the  latter  point. 

About  this  time  an  interesting  experiment  was  made  by  the  con- 
struction of  a  flume  or  sluiceway  from  Vale  Summit  to  Clarysville 
on  the  Maryland  Mining  Company's  Railroad  for  the  transportation 
of  coal  by  a  stream  of  water. 

Owing  to  its  fragile  nature  the  coal  was  so  much  damaged  by  this 
operation  that  the  scheme  was  promptly  abandoned. 

A  tramway  was  built  from  Clarysville  to  Lonaconing  by  way  of 
Vale  Summit  which  appears  to  have  been  used  exclusively  for  the 
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transportation  of  pig  iron  from  the  furnace  of  the  Georges  Creek 
Coal  and  Iron  Company  at  the  latter  point. 

Tn  1850  the  Frostburg  Coal  Company  had  extensive  coking  yards 
at  ^It.  Savage  and  the  practice  of  coking  the  coal  was  extensively 
followed  by  this  and  other  companies  in  the  region.  This  coke  was 
used  by  the  local  furnaces,  at  that  time  in  operation,  and  w^as  also 
shipped  east  for  locomotive  use.  Mr.  Robert  G.  Rankin  in  1855 
states  that  "  The  opinion  seems  to  prevail  among  northern  railway 
operators,  that  this  (Georges  Creek)  coal  is  only  fitted  for  northern 
engines  when  it  is  coked;  but  when  prejudice  gives  way  to  fair  in- 
vestigation and  experiment,  it  is  confidently  believed  that  the  crude 
Cumberland  coal  will  be  found  to  contain  more  combu^tibh  matter, 
pound  for  pound,  than  the  coke." 

The  companies  in  business  and  shipping  by  rail  in  1850  were  the 
Frostburg  Mining  Companies  and  the  Alleghany  Mining  Company, 
loading  at  Mt.  Savage ;  and  the  Maryland  Mining  Company  and  the 
Washington  Coal  Company,  loading  at  Eckhart  on  the  Maryland 
Mining  Company's  Railroad. 

The  freight  rate  to  Cumberland  of  three  cents  per  ton-mile  re- 
mained unchanged  from  the  opening  of  the  roads,  while  the  rate  from 
Cumberland  to  Baltimore  suffered  several  heavy  reductions  from 
$3.66  in  1845-6  and  $2.64  in  1846-7  to  $2.46  in  1849.  Upon  the 
completion  of  the  canal  to  Cumberland  this  rate  was  further  reduced 
to  $1.75  to  be  advanced  in  a  few  years  to  $2.25. 

The  permanence  of  the  rate  west  of  Cumberland  as  was  to  be 
expected  aroused  no  small  amount  of  feeling  among  the  shippers  and 
numerous  efforts  were  made  to  obtain  a  reduction,  the  movement  even 
going  so  far  as  a  petition  to  the  Legislature  for  statutory  relief. 
Additional  evidence  of  this  friction  exists  in  the  passage  of  a  bill 
in  1849  providing  for  an  equitable  distribution  of  cars  to  all  shippers. 

Mining  rate  was  twenty-eight  cents  in  the  Pittsburg  seam  and 
fifty-five  cents  in  the  smaller  seams,  a  difference  well-calculated  to 
keep  the  latter  out  of  the  market. 
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The  Pittsburg  seam,  kno\ni  generally  as  the  "  Big  Vein,"  was 
being  rapidly  bought  up,  in  some  cases  largely  as  a  speculation. 
Much  of  it  was  obtained  as  low  as  ten  dollars  jier  aicre. 

In  1852  ownership  was  distributed  about  as  follows: 

Cumberland  Coal  &  Iron  Co.  (successor  to  Maryland  Mining  Co.) .  6000  acres, 

Georges  Creek  Coal  and  Iron  Co 3000    " 

Smaller  Companies  about  Frostburg 2500    " 

Baltimore  capitalists   2000    " 

Original  owners    4500    " 

18.000  acres. 

Upon  the  completion  of  the  Baltimore  and  Ohio  Railroad  to  Pied- 
mcmt,  W.  Va.,  in  185r3  the  Georges  Creek  Coal  and  Iron  Company 
built  a  railroad  up  the  valley  of  Georges  Creek  to  Ix)naconing  and 
abandoned  its  tramway  to  Clarysville.  Its  o|>erations  had  previously 
been  confined  to  the  manufacture  of  iron,  but  it  now  became  a  shipper 
of  coal  also. 

The  Mt.  Savage  and  Cumberland  Railroad  was  extended  to  Frost- 
burg in  1852  and  at  that  time  recognized  as  its  shippers  the  Frostburg 
Mining  Company,  Borden  Alining  Company,  AVithers  ilining  Com- 
pany, Parker  Vein  Coal  Company  and  the  Chesai>eake  Coal  Com- 
pany. In  1857  it  was  extended  to  Lonaconing  and  in  1804  the 
Georges  Creek  Coal  and  Iron  Company's  road  from  Tx)naconing  to 
Piedmont  w^as  purchased  and  consolidated  imder  the  charter  of  the 
Cumberland  and  Pennsylvania  Railroad. 

Little  effort  appears  to  have  been  made  up  to  this  time  looking  to 
consolidations  among  the  various  operators,  with  the  exception  of  the 
Cumlxjrland  Coal  and  Iron  Company  and  the  Georges  Creek  Coal  and 
Iron  Company  the  various  properties  embraced  tracts  of  a  few  hun- 
dred acres  only. 

In  18(50  an  act  was  passed  incorporating  the  Consolidation  Coal 
Company  of  Maryland  and  in  1864  the  (^ompany  was  organized, 
embracing  the  properties  of  the  "  Ocean  Steam  Coal  (^ompany," 
'^  Frostburg  Mining  Company,"  and  "  Mt.  Savage  Iron  Company,-' 
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which  latter  owned  the  Cumberland  and  Pennsylvania  Railroad  Com- 
pany. These  properties  included  a  total  of  nine  thousand  acres  of 
surface  about  four  thousand  acres  of  which  was  imderlain  by  the 
Pittsburg  seam.  This  movement  towards  consolidation  is  generally 
credited  to  Mr.  William  II.  Aspinwall  of  New  York,  who,  with  his 
associates,  had  recently  purchased  a  tract  extending  across  the  basin 
in  the  neighborhood  of  Squirrel  Xeck  and  Wrights  Run,  and  had 
organized  the  Ocean  Steam  Coal  Company. 

A  further  move  toward  consolidation  was  made  in  1869  when  the 
following  circular  was  issued,  which,  incidentally,  draws  an  interest- 
ing picture  of  the  coal  trade  conditions. 

TO  THE  STOCKHOLDERS  OF  THE  COMPANIES  MINING  CUMBERLAND 
COAL  IN  ALLEGANY  CO..  MARYLAND. 

An  Expebience  of  Twenty-five  Yeabs  has  Convinced  Many  of  the  Most 
Practical  and  Sagacious  Persons,  whose  Interests  have  been  Identified 
WITH  the  Development  of  the  Cumberland  Coal  Mines,  that  those  Inter- 
ests CAN  ONLY  BE  MADE  REASONABLY  ReMUNEBATIVE  BY  A  COMPLETE  ChANOE  IN 

THE  System  of  Management.  The  Total  Product  of  1708  Tons  in  1842  has 
BEEN  Increased,  by  the  Legitimate  Demands  of  Trade,  to  1,330,443  Tons  in 
1868,  with  a  Prospect  of  1,500,000  Tons  in  1869.  and  yet,  of  the  Immense 
Capital  which  has  been  Invested  in  Allegany  County,  in  Coal  Pbopebty, 
how  Large  a  Proportion  has  been  Swept  Away,  and  of  that  now  Repre- 
senting THE  Mining  Interests  how  Insignificant  is  the  Proportion  which, 
even  Occasionally,  Makes  any  Return  to  the  Proprietors.    Three  Reasons 

MAY  be  given  to  EXPLAIN  THESE  UNSATISFACTORY  RESULTS.      Firsty  REMOTENESS 

FROM  OUR  Principal  Markets,  with  Insufficiency  and  High  Cost  of  Trans- 
portation Thereto;  Second,  Heavy  Expenses  of  Multiplied  Administration, 
AXD  Third,  Ruinous  and.  Under  Existing  Circumstances,  Uxcoxtrolable 
Competition. 

The  First  of  these  Obstacles  would  Inevitably  Subside,  if  not  Disap- 
pear, UNDER  A  Systematic  and  Unified  Apportionment  of  Production  to 
Demand;  the  Second  and  Third  would  Obviously  Vanish  by  the  Substitu- 
tion OF  A  Single  Management,  in  the  Common  Interest,  for  the  Twenty-one 
Separate  Organizations  which,  with  their  Complicated  and  Expensive 
Machinery,  now  Absorb  the  Modicum  of  Profit  which  is  Left  to  the 
Owners  of  the  Mines. 

Five  of  the  Largest  Companies  having,  with  Others.  Tried  for  Years, 
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BUT  IN  Vain,  to  Remedy  the  Evils  Above  Adverted  to,  by  Habkoxy  of 
Action,  have  at  Length  Determined  to  Find,  if  Practicable,  a  Solution  of 
THE  Problem  by  Uniting  their  Properties  under  One  Organization,  Perma- 
nent AND  Homogeneous.  A  Suitable  Agent  has  been  Selected  to  Investi- 
gate the  Relative  Areas  and  Values  of  their  Respective  Coal  Lands, 
Preliminary,  it  is  Hoped,  to  the  Adoption  of  an  Equitable  Basis  of  Incor- 
poration. These  Five  (Companies  are  now  Moving  in  Perfect  Accord  Toward 
that  Object,  and  have  Established  a  Joint  Committee  on  Consolidation. 
Within  a  Month  it  is  Hoped  that  they  will  be  Prepared  to  Proceed  to 
the  Consideration  of  such  a  Basis.  To  this  End  it  is  Earnestly  Dksired 
that  as  Many  Companies  now  Operating  in  the  Cumberland  Coal  Region 
of  Allegany  County  should  Unite  in  having  their  Lands  Surveyed  and 
Appraised;  or,  if  not  that,  that  they  will,  at  Least,  Appoint  a  Repre.sen- 
tative,  or  more  than  One  and  not  more  than  Three,  to  Meet  with  the 
Joint  Committee,  and  Discuss  with  them  the  Bearings  of  this  Scheme  on 
their  various  Interests.  Stockholders  are  Earnestly  Requested  to  Press 
THIS  Important  Subject  upon  the  Consideration  of  their  Directors. 

Communications  may  be  Addressed  to  Either  of  the  Officers  of  the 
Joint  Committee,  whose  Names  are  Affixed,  Representing  the  American, 
Borden,  Consolidation,  Cumberland  Coal  ft  Iron,  and  Hampshire  ft  Balti- 
more Companies. 

Allan  Campbell  (Prest.  C.  C.  ft  I.  Co.), 

Chairman  Joint  Committee,  90  Broadway. 

James  S.  Mackie  (Vice-Prest.  ConsoL  Coal  Co.). 

Secretary  Joint  Committee,  71  Broadway. 
New  York,  May  31,  1869. 

The  "  suitable  agent "  selected  '^  to  investigate  the  areas  and 
values  "  was  Mr.  J.  T.  Hodge,  a  Mining  Geologist  of  standing  and 
experience.  He,  with  several  assistants,  spent  six  months  in  the 
work  submitting  his  report  under  date  of  November  18,  1869.  He 
appears  to  have  made  a  very  complete  study  and,  with  the  exception 
of  one  or  two  of  the  properties  not  in  sympathy  with  the  movement, 
the  report  contains  very  full  information.  The  tabulated  summary 
shows  following  facts : 
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TABLE  OP  PROPERTIES 
Containing  the  Great  Coal  Bed  of  the  Cumberland  Basin. 


Name 


Acres  of        Acres  Acres 

coal       exhausted  remalninflr 


Withers  Mining  Co 

New  York  Mining  Co 650? 

Alleghany  Mining  Co 391 

Borden  Mining  Co 762 

Cumberland  Coal  ft  Iron  Co 4900 

Consolidation  Coal  Co 3323 

Wright  Farm  484 

Blaen  Avon  Coal  Co 57 

Johnson  [now  Shaw]    72 

Midlothian  Coal  ft  Iron  Co 60 

Koontz    500? 

Hampshire  ft  Balto.  Coal  Co 303 

Georges  Creek  C.  ft  I.  Co 1650? 

Maryland,  or  Savage  Mt.  Coal  Co 500? 

National  Coal  Co 85 

Central  Coal  M.  ft  M.  Co 793 

Atlantic  ft  Georges  Creek  Coal  Co 54 

American  Coal  Co 1119 

Davis  ft  Rieman  144 

Piedmont  Coal  ft  Iron  Co 140? 

Barton  Coal  Co 180 

Potomac  Coal  Co 94 

Swanton  Mining  Co 140? 

Georges  Creek  Mining  Co 200? 

Franklin  Coal  Co 300? 

S.  P.  Smith  [Hoy  tracts] 203 

Humbertson  Tract 49 

Jacobs  Tract    

Hixenbaugh  Tract    

Percy  Tract  [Boston  owners]  

Kite  Tract    


100 
227 
600 
275 


13 

143 

200 
5 
7 

235 
30 

274 

70 
38 
58 
68 
35 
122 
25 


650? 
291 
535 
4300 
3048 
484 
.57 
.57 

47 

500? 
160 
1350 
495 

78 
558 

24 
845 
144 

70? 
142 

36 

72? 
165? 
178? 
178 

49 

24? 
100? 

80? 

25? 

14.797 


Tons  8blp*d 
to  date 

27,792 

4,100 

614,843 

1,388,463 

3,130,282 

1.489,609 


1,170,483 

1,144,260 

28,250 

41,989 

1,289,473 

163,858 

1,508,065 

397,967 
211.498 
322,579 
371,664 
194,094 
672,248 


The  report  was  very  unsatisfactory  to  a  number  of  the  parties  in- 
terested and  appears  to  have  put  an  end  to  the  "  perfect  accord  "  with 
which  the  signatory  companies  were  moving  at  the  date  of  the  cir- 
cular. The  scheme  failed  utterly  with  the  exception  of  the  acquisi- 
tion of  the  property  of  the  Cumberland  Coal  and  Iron  Company  by 
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the  Consolidation  Coal  Company  which  took  place  in  March,  1870, 
and  included  the  railroad  from  Cumberland  to  Eckhart. 

This  brought  to  the  Consolidation  Coal  Company  more  than  half 
the  coal  lands  of  the  region  and  all  of  the  railroad  facilities.  The 
property  of  the  Alleghany  Coal  Company  was  acquired  in  1872  and 
the  coal  under  the  Wright  Farm  a  few  years  later,  practically  com- 
pleting the  holdings  of  this  company  as  they  now  exist. 

Up  to  this  time  the  only  outlet  for  the  product  of  the  region  had 
l)een  the  Baltimore  and  Ohio  Railroad  and  the  Canal,  but  in  1872  the 
Bedford  and  Bridgeport  Railroad  was  cimstructed  in  the  interest  of 
the  Pennsylvania  Railroad,  and  by  means  of  a  traffic  arrangement 
with  the  Huntington  and  Broad  Top  Railroad  the  facilities  of  the 
former  road  were  brought  to  the  ilaryland  and  Pennsylvania  state 
line  of  Ellerslie,  and  the  construction  of  a  line  from  Kreigbaums  to 
the  State  Line  provided  an  outlet  to  the  Pennsylvania  system. 

The  Pennsylvania  Railroad  was  thus  brought  into  direct  competi- 
tion with  the  Baltimore  and  Ohio  Railroad  for  the  business  of  the 
region.  To  meet  this  condition  the  stock  of  the  Consolidation  Coal 
Company,  the  largest  shipper,  was  largely  acquired  by  the  Baltimore 
and  Ohio  Railroad  and  friendly  interests,  and  in  1877  a  full  l>oard 
of  directors,  friendly  to  this  interest  was  elected  with  Mr.  Chas.  F. 
ifayer  as  president. 

The  connection  with  the  Pennsylvania  Railroad  was  thus  rendered 
ineffective  and  in  1880  the  Cumberland  and  Georges  Creek  Rail- 
road, from  Cumberland  to  Lonaconing,  was  built  in  the  interest  of 
this  road  and  the  American  and  Maryland,  and  subsequently,  the 
Kew  Central  Companies  abandoned  their  connections  with  the  Cum- 
berland and  Pennsjdvania  Railroad  and  confined  their  subsequent 
shipments  to  the  Pennsylvania  route.  A  few^  years  later  ctmnection 
was  also  made  with  this  road  by  the  Georges  Creek  Coal  and  Iron 
Company  without  abandoning  their  facilities  on  the  Cumberland  and 
Pennsylvania  Railroad. 

Previous  to  the  year  1890  the  Pittsburg  seam,  known  locally  ai* 
the  "  Big  Vein,"  had  supplied  practically  all  the  tonnage  of  the 


MARYLAND   GEOLOGICAL    SURVEY  523 

region.  Numerous  efforts  had  been  made  to  work  the  other  seams 
with  occasional  temporary  success  which,  however,  had  not  resulted 
in  the  development  of  any  operations  of  importance. 

The  first  of  these  efforts  to  attain  permanent  success  was  that  of 
the  Franklin  Coal  Company  in  working  the  "  Tyson  "  or  "  Sewick- 
ly"  coal,  situated  some  sixty  feet  above  the  Pittsburg  seam.  On  the 
property  of  this  company  this  coal  is  about  six  feet  high  with  no 
slate.  The  coal  from  this  seam  was  successfully  mixed  with  that 
from  the  Pittsburg  seam  for  a  number  of  years.  With  the  gradual 
exhaustion  of  the  Pittsburg  bed  the  demand  for  other  sources  of  sup- 
ply became  imperative  and  large  amounts  of  money  were  spent  in 
prospecting.  As  on  the  Franklin  property,  some  success  was  en- 
countered with  the  beds  above  the  Pittsburg  by  mixing  with  the 
product  of  the  latter,  but  all  the  companies  having  any  considerable 
business  to  provide  for  have  been  obliged  to  secure  properties  in  other 
regions  in  order  to  supply  the  demands. 

The  excessive  activity  in  the  coal  business  which  originated  about 
the  year  1901  has  stimulated  the  development  of  the  lower  seams 
and  a  number  of  operations  in  these  seams  are  being  successfully 
worked,  notably  along  the  West  Virginia  Central  and  Pittsburg  Rail- 
way, where  the  freight  rates  are  more  favorable  to  the  competition 
with  the  coal  from  other  sources,  which  must  be  met. 

Labor. 

The  earliest  mining  required  a  small  number  of  men  which  were 
readily  recruited  from  the  neighborhood.  The  increased  demand 
following  the  completion  of  the  Baltimore  and  Ohio  Railroad  and  the 
Chesapeake  and  Ohio  Canal,  to  Cumberland,  was  largely  supplied 
from  among  the  laborers  who  had  assisted  in  the  construction  of  these 
works.  These  men  were  principally  Irish,  who,  at  that  time,  were 
coming  to  this  coimtry  in  large  numbers  owing  to  the  famine  and  the 
disturbed  political  conditions  in  their  own  land. 

As  the  workings  became  more  extended  and  more  skill  was  required 
in  their  prosecution,  men  were  brought  over  from  the  mining  dis- 
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tricts  of  Scotland  and  Wales  as  foremen.  These  were  naturally  fol- 
lowed by  their  friends  and  acquaintances  from  the  regions  they  had 
left  and  these  two  nationalities  have  supplied  the  bulk  of  the  labor. 

As  the  number  of  men  increased  the  usual  friction  between  em- 
ployees and  the  operators  manifested  itself.  For  many  years  each 
establishment  acted  independently  in  the  matter  of  wage  agreements 
and  strikes  were  numerous  though  iisually  confined  to  one  or  two 
properties. 

The  growth  of  the  Knights  of  Labor  in  the  later  "  seventies  "  in- 
cluded this  region  and  by  1880  the  organization  was  well  established. 
As  there  was  no  unity  of  action  among  the  operators,  the  control  of 
the  properties  practically  passed  into  the  hands  of  the  employees, 
even  down  to  the  smallest  details  of  discipline.  This  system  ulti- 
mately caused  the  oj^rators  to  enter  into  a  combination  which,  in 
1882,  reduced  the  mining  rate  from  sixty-five  to  fifty  cents  per  ton. 
and  fought  the  resulting  strike  as  a  unit. 

This  strike  lasted  six  months  and  was  bitterly  contested.  The 
Consolidation  Coal  Company  introduced  outside  labor  when  the 
strike  was  about  three  months  old,  but  the  movement  was  so  man- 
aged that  there  was  no  bloodshed. 

The  men  brought  in  at  this  time  were  mostly  Germans,  Swedes, 
and  Slavs  who  had  had  no  experience  in  mining,  but  after  a  few 
weeks  training  under  the  foremen  who  remained  loyal  to  the  Com- 
pany, they  produced  a  very  satisfactory  grade  of  coal.  A  few  of 
them  are  still  in  the  region,  but  an  interesting  peculiarity,  especially 
of  the  Germans  and  Swedes,  was  their  tendency  to  purchase  farms 
and  embark  in  agriculture  as  soon  as  they  had  accumulated  a  little 
money  in  mining. 

At  the  close  of  the  strike  the  men  went  to  work  on  the  operators' 
terms. 

Since  the  close  of  this  strike  the  operators  have  continued  to  act 
as  a  unit  on  all  matters  affecting  wages. 

The  organization  of  the  Knights  of  Labor  died  out  and  was  re- 
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placed  in  1886  by  another  organization  under  the  name  of  the  Fed- 
eration of  Miners  and  Mine  Laborers. 

This  revival  resulted  in  a  strike  of  two  months  duration  in  which 
the  men  demanded  an  increase  of  ten  cents  per  ton  on  the  rate  of 
forty  cents,  then  prevailing,  but  returned  to  work  without  securing 
any  concessions. 

In  1894  the  condition  of  the  trade  made  a  reduction  in  wages  neces- 
sary and  an  effort  was  made  to  effect  this  by  a  compromise  with  the 
men.  A  meeting  was  arranged  in  Cumberland  to  which  each  mine 
was  requested  to  send  delegates.  The  meeting  was  duly  held,  at- 
tended by  delegates  from  each  mine  and  by  a  representative  from 
each  employer.  The  situation  was  explained  by  the  employers'  rep- 
resentatives and  the  necessity  for  the  reduction,  in  order  to  meet  the 
competition  of  other  regions,  was  fully  set  forth.  The  delegates  dis- 
claimed any  authority  to  acx?opt  or  reject  the  proi)osed  reduction,  but 
offered  to  report  to  their  constituents  and  notify  the  operators, 
through  the  Superintendents,  what  their  action  would  be.  Cordial 
expressions  of  good  will  were  made  by  both  parties  and  the  l)est  feel- 
ing prevailed.  The  delegates  reported  as  agreed  upon  and  with  the 
exception  of  two  or  three  mines,  notified  the  Superintendents  that  the 
reduction  from  fifty  to  forty  cents  per  ton  for  mining  would  be  ac- 
cepted to  last  until  such  time  as  the  market  conditions  would  justify 
a  return  to  the  rate  of  fifty  cents.  AVork  was  continued  throughout 
the  region  at  the  new  rate  and  the  ])rospects  for  a  peaceable  solution 
of  the  question  were  all  that  could  be  asked. 

A  few  weeks  afterwards,  ilr.  W.  B.  AVilson,  an  officer  of  the 
United  ^fine  Workers  appeared  in  the  region  and  after  some  time 
persuaded  the  men  to  declare  what  was  called  a  "  suspension " 
until  such  time  as  the  stoppage  of  the  shipments  should  cause  an 
advance  in  the  market  price  of  coal  and  enable  the  operators  to 
pay  a  higher  price.  The  fallacy  of  this  idea  was  s(x>n  apparent  since 
the  stoppage  had  no  effect  on  the  market  prices  as  practically  all 
the  business  had  been  contracted  for  at  prices  based  on  the  rate  for 
which  the  men  had  already  agreed  to  work.     With  the  exception  of 
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the  Eckhart,  Alleghany  and  Hoffman  mines  of  the  Consolidation 
Coal  Company  all  the  mines  in  the  region  suspended  operations. 
The  men  employed  in  these  mines  held  meetings  and  resolved  that 
having  given  their  promise  to  work  at  the  forty  cent  rate  they  were 
in  honor  bound  to  do  so. 

The  usual  methods  were  employed  to  induce  the  men  at  work  to 
join  the  strike.  Large  bodies  of  strikers  thronged  the  roads  as  these 
men  went  to  work  each  morning.  The  efforts,  confined  at  first  to 
good  humored  bantering,  gradually  become  more  ill-natured  and 
threatening  until  the  Sheriff  felt  obliged  to  ask  the  Governor  for 
troops.  The  fcmrth  and  fifth  regiments  of  the  Maryland  Xational 
Guard  responded,  the  latter  remaining  until  relieved  by  the  first 
regiment.  Under  the  protecti(m  of  the  military,  the  work  proceeded 
at  the  mines  not  on  strike,  and  after  some  three  weeks  of  this  pro- 
tection all  the  mines  throughout  the  region  resumed. 

This  was  followed  by  a  practical  abandonment  of  anything  like 
organization  by  the  men,  until  1809  when  it  was  again  revived  under 
the  leadership  of  ^fr.  William  Warner  of  the  Ignited  ^line  Workers 
of  America. 

The  first  step  was  an  address  purporting  to  come  from  the  em- 
ployees, independent  of  the  organization,  asking  for  a  meeting  with 
the  o])erators  similar  to  that  held  in  1804.  So  many  of  the  operators 
still  cherished  feelings  of  resentment  at  the  failure  of  their  em- 
ployees to  carry  out  their  promises  in  1894,  that  it  was  impossible 
to  arrange  such  a  meeting,  and  in  its  stead  a  circular,  addressed  to 
the  employees  and  signed  by  all  the  oi>erators  was  issued  and  posted 
at  the  mines.  This  had  little  effect  on  the  conservative  element  and 
was  iised  by  the  agitators  to  stir  up  the  men  with  the  statement  that 
the  operators  considered  it  beneath  their  dignity  to  treat  with  the 
men.  The  agitation  proceeded  ai)ace  with  the  avowed  object  of  ob- 
taining an  advance  in  the  mining  rate  from  forty-five  to  fifty-five 
cents  per  ton.  In  February,  1900,  the  operators  notified  the  em- 
ployees that  after  the  first  day  of  April  the  rate  would  be  advanced 
to  fifty-five  cents  per  ton.     The  demand  of  the  men  was  then  ad- 


makyla:nd  geological  sukvey  527 

vanced  to  sixty  cents  anil  on  Alarch  31  the  organization  was  con- 
sidered strong  enough  for  a  demonstration. 

A  mass  meeting  was  called  at  Lonaconing  on  that  day  and  with  the 
exception  of  about  forty  per  cent  of  the  employees  of  the  Consolida- 
tion Coal  Company,  the  employees  of  all  the  oj)erators  failed  to  re- 
port for  work.  The  Consolidation  Coal  Company  suspended  eighty 
men  who  had  taken  part  in  this  movement  and  its  employees  struck 
to  secure  their  reinstatement.  This  being  a  question  of  discipline 
and  not  one  of  wages  could  be  taken  up  by  the  officers  of  the  affected 
company  independent  of  the  other  employers  and  through  the  agency 
of  some  of  the  business  men  of  Frostburg  arrangements  were  made 
for  ^Ir.  C.  K.  Lord,  President  of  the  Consolidation  Coal  Company  to 
meet  a  committee  of  his  own  employees  in  Baltimore,  but  before  this 
could  be  carried  out  the  authorities  of  the  United  Mine  Workers 
called  a  general  strike  in  which  the  lesser  issue  was  obscured. 

This  strike  lasted  four  months  and  involved  every  property  in  the 
region.  The  anxiety  to  work  at  the  wages  offered  was  so  great  that 
continual  activity  on  the  part  of  the  violent  element  resulted. 
Assaults  were  numerous  and  a  number  were  injured  biit  no  lives 
were  lost.  A  special  session  of  court  was  called  and  twenty  of  those 
most  active  in  these  assaults  were  convicted  and  sentenced  for  periods 
ranging  up  to  six  months  in  the  House  of  Correction. 

The  men  returned  to  work  without  obtaining  any  concessions. 
Since  this  strike  the  United  Mine  Workers  have  maintained  a  few 
lodges  with  small  and  uiicertain  membership  and  have  had  paid  rep- 
resentatives in  the  region  for  considerable  periods,  but  they  are  not 
recognized  in  any  way  by  the  employers. 

Throughout  the  foregoing  paper  continous  effort  has  been  made  to  ^ 
limit  the  sources  of  information  to  printed  records  and  first  hand 
statements  in  all  important  matters.  The  information  concerning 
river  shipments  was  obtained  from  Mr.  George  Hughes  of  Cum- 
berland who  was  actively  engaged  in  the  work.  Reports  of  experts 
and  annual  reports  of  Presidents  of  the  various  corporations  have 
been  relied  on  principally  for  the  remaining  matter. 


THE  COAL  MINES  OF  MARYLAND 


BY 

N.  ALLEN  STOCKTON 


Introductory. 

The  coal  mines  of  Maryland,  as  already  shown,  are  confined  to  the 
two  western  counties  of  the  State,  Allegany  and  Garrett,  and  occur 
in  five  synclinal  troughs,  the  most  important  of  which  lies  on  a  narrow 
strip  of  territory  on  either  side  of  the  valley  of  Georges  Creek  known 
as  the  Georges  Creek  Coal  Basin. 

Second  in  importance  to  the  Georges  Creek  valley  as  a  coal-min- 
ing region  is  the  southwestern  extension  of  the  Georges  Creek  Coal 
Basin  along  the  North  Branch  of  the  Potomac  river  on  the  border 
line  of  the  States  of  Maryland  and  West  Virginia.  The  mines  in 
this  region  in  many  instances  are  in  the  State  of  Maryland  while  the 
coal  from  them  is  brought  to  and  shipped  by  the  West  Virginia  Cen- 
tral Railroad  in  West  Virginia.  This  region  is  known  as  the  Xorth 
Potomac  Coal  Basin. 

Three  other  synclinal  basins  containing  the  coals  of  the  Allegheny 
formation  are  found  in  Garrett  coimty,  but  the  development  of  these 
areas  is  as  yet  limited  to  openings  intended  only  to  supply  coal  for 
local  domestic  uses. 

The  Geoeoes  Creek-Upper  Potomac  Basin. 

Throughout  the  Georges  Creek  coal  region  the  Pittsburg  seam, 
"  Big  Vein,"  or  "  Fourteen-foot  Vein  "  as  it  was  also  formerly  called, 
has  furnished  and  still  supplies  the  greater  part  of  the  coal  produced, 
and  the  coal  from  this  seam  has  a  quality  for  steam-producing  pur- 
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poses  and  a  thickness  of  bed  equal  if  not  superior  to  the  best  other 
"  steam  "  or  serai-bitiiminous  coals  in  the  world. 

In  addition  to  the  Pittsburg  seam  or  "  Big  Vein  "  of  the  Georges 
Creek  valley,  the  lower  coal  beds  of  the  Allegheny,  or  Lower  Produc- 
tive Coal  Measures  of  Pennsylvania,  appear  at  the  surface  at  the 
southern  end  of  the  basin  and  are  now  extensively  mined  from  Mos- 
cow to  Westernport  and  Bloomington,  and  still  farther  to  the  south- 
west along  the  west  bank  of  the  Potomac  river  on  the  eastern  border 
of  Garrett  county. 

At  Barrellville,  a  few  miles  beyond  the  northeastern  extremity  of 
the  Georges  Creek  region  proper,  the  coal  beds  of  the  Allegheny  coal 
series  are  operated  and  shipped  to  the  Cumberland  and  Pennsylvania 
Railroad  over  a  branch  railroad  owned  and  operated  by  the  Cumber- 
land Basin  Coal  Company. 

Two  coal  beds  of  the  Monongahela  series  lying  above  the  Pittsburg 
seam  are  also  worked  in  the  vicinity  of  Frostburg,  Lonaconing,  and 
Barton. 

For  62  years  the  coal  beds  of  the  Georges  Creek  region  (principally 
the  "  Big  Vein  ")  have  been  operated,  and  in  that  period,  extending 
to  the  end  of  the  year  1903,  110,249,945  tons  of  coal  have  been 
produced.  The  yearly  output  of  coal  from  the  Georges  Creek  region 
increased  from  1708  tons  in  1842  to  4,350,954  tons  in  1902,  when 
the  high-water  mark  of  coal  production  in  that  region  was  reached. 
In  1903  the  production  fell  off  somewhat,  the  output  of  the  region  for 
that  year  decreasing  to  3,977,130  tons. 

The  coal  of  this  district  is  known  commercially  as  "  Greorges  Creek 
coal."  Sometimes  it  is  called  "  Cumberland  coal,"  and  formerly  it 
was  often  sold  imder  the  name  of  "  Piedmont  coal." 

The  Pittsburg  Seam,  or  "  Bio  Vein." 

The  "  Big  Vein,"  which  seems  to  correspond  in  geological  horizon 
to  the  Pittsburg  coal  bed  of  Pennsylvania,  at  one  time  spread  over 
the  greater  part  of  western  Maryland,  western  Pennsylvania,  and 
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West  Virginia,  as  well  as  other  western  and  soiithem  States,  is  now 
nowhere  to  be  found  in  the  State  of  Maryland  except  in  or  on  either 
edge  of  the  narrow  synclinal  basin  about  20  miles  long,  extending 
from  Mount  Savage  to  Westernport,  and  in  two  small  detached  areas 
in  the  Potomac  valley.  Through  nearly  the  middle  of  this  basin 
Georges  Creek  has  cut  its  way  from  Ocean  southward  to  the  Potomac 
river,  and  Jennings  Run  has  eroded  its  bed  from  Frostburg  north- 
ward to  Mount  Savage,  and  to  compensate  in  some  measure  for  the 
wholesale  destruction  of  incalculable  wealth  the  erosive  action  of  the 
waters  has  made  such  natural  conditions  through  these  valleys  that 
what  remains  of  this  coal  bed  has  been  generally  cheaply  and  easily 
mined. 

Jfear  the  northern  end  of  the  basin  the  "  Big  Vein  "  underlies  the 
town  of  Frostburg,  but  close  to  the  northern,  eastern,  and  western 
borders  of  the  town  erosion  has  brought  it  to  the  surface,  so  tliat  its 
outcrop  is  entered  and  mined  by  drifts  and  slopes  in  the  mines  of  the 
Consolidation,  Union,  and  other  mining  companies.  From  Frost- 
burg to  Ocean  mine  No.  1  of  the  Consolidation  Coal  Company,  a  dis- 
tance of  four  miles,  the  "  Big  Vein  "  is  beneath  the  surface  and  out- 
crops only  on  the  edge  of  the  basin,  the  greatest  width  of  which  is 
three  and  a  half  miles.  At  Ocean  mine  No.  1  Georges  Creek  has  cut 
through  to  this  coal  bed,  and  from  Ocean  southward  to  Westernport 
that  creek  and  its  tributary  streams  have  eroded  their  courses  deeper 
and  deeper  into  the  underlying  measures  exposing  one  after  another 
of  the  lower  Conemaugh  and  Allegheny  series  of  coal  beds,  leaving 
numerous  detached  knobs  of  "  Big  Vein  "  coal  of  greater  or  less  area, 
which  outcrop  high  up  on  the  hills  on  both  sides  of  the  Georges  Creek 
valley. 

Thickness  of  the  "Big  Vein/'— The  "Big  Vein"  coal  bed  of 
Georges  Creek  was  formerly  called  the  "  Fourteen-foot  Vein  "  from 
the  usual  thickness  of  the  seam  at  the  southwestern  end  of  the  basin 
near  Piedmont,  West  Virginia,  and  Westernport,  Maryland.  At  this 
end  of  the  basin  the  coal  is  thickest  and  its  thickness  gradually  de- 
creases toward  the  northeast.     At  Frostburg  the  height  of  the  coal 
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is  not  more  than  8  or  9  feet,  and  at  the  latter  point  a  parting  of  shale 
or  "  slate  "  of  considerable  thickness  appears  between  the  upper  and 
lower  benches  of  the  coal  and  extends  northeastward  to  the  northern 
limits  of  the  basin. 

Working  the  "  Big  Vein  "  coal  bed. — The  room  and  pillar  system 
in  some  of  its  various  modifications  is  the  method  of  mining  com- 
monly employed  in  working  the  coal  of  the  "  Big  Vein  "  coal  bed  in 
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Fio.  28. — Diagram  showing  a  Section  of  the  Workings  of  the  "  Big  Vein  "  for 
Mine  No.  1,  Georges  Creek  Coal  and  Iron  Company. 


the  mines  of  the  Georges  Creek  region.  Two  or  more  main  headings 
or  entries,  parallel  to  each  other,  with  a  pillar  of  coal  between  them 
varying  in  thickness  from  50  to  100  feet,  are  driven  from  the  entrance 
of  the  mine  into  the  area  to  be  worked.  One  of  these  entries  is  used 
for  haulage,  one  for  an  airway  for  the  return  ventilation,  and  some- 
times a  third  and  sej)arate  one  is  driven  for  a  "  manway  "  or  "  travel- 
ling way  "  for  the  use  of  the  miners  in  going  to  and  from  the  working 
places.  Off  the  main  entries  at  intervals  of  from  300  to  500  feet 
side  entries  are  turned  at  angles  of  80°  to  90°  from  the  course  of  the 
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main  entries  and  are  driven  in  pairs  to  the  extremities  of  the  area  to 
be  rained.  One  of  each  set  of  two  parallel  entries  is  used  for  haulage, 
a  travelling  way  iot  miners,  and  for  a  passage  way  tot  the  air  going 
into  the  working  places.  The  other  is  for  the  return  air  on  its  way 
to  the  main  entry  after  it  has  ventilated  the  rooms  and  pillars.  The 
side  headings  are  driven  on  such  courses  that  the  grades  of  the  haul- 
age tracks  will  be  in  favor  of  the  loaded  mine  cars  coming  out,  which 
also  insures  natural  drainage  from  the  innermost  workings  of  the 
mine  toward  the  main  entry  and  from  thence  to  the  surface  through 
the  mouth  of  the  mine,  or  to  the  sump. 

The  side  headings  divide  the  coal  into  blocks  300  to  500  feet  wide. 
Through  these  blocks  rooms  are  driven,  extending  from  the  haulage- 
way  of  one  pair  of  headings  to  the  return  airway  of  the  pair  of  head- 
ings next  above  them,  in  the  direction  of  the  "  rise  "  of  the  coal  bed. 
Side  entries  are  driven  usually  8  feet  wide  parallel  to  each  other  and 
with  about  50  feet  of  coal  between  each  pair.  Rooms  are  made  from 
12  to  16  feet  wide  with  a  pillar  of  coal  between  them  from  30  to  75 
feet  thick,  the  size  of  the  pillars  depending  upon  the  thickness  of  the 
"  cover  "  or  rock  strata  lying  above  the  coal  bed. 

In  some  of  the  mines  of  Georges  Creek  the  rooms  are  driven  as  the 
headings  advance.  Sometimes  every  other  room  is  driven  as  the 
entries  advance  and  the  intermediate  rooms  are  not  driven  until  just 
before  the  pillars  are  to  be  drawn.  In  other  mines  rooms  are  not 
broken  off  from  the  headings  until  the  latter  reach  the  limits  of  the 
area  to  be  worked.  Then  a  limited  number  of  rooms  are  driven  at 
the  interior  end  of  the  headings,  and  as  soon  as  the  rooms  are  through 
the  block  of  coal  above  the  headings  the  pillars  are  drawn.  The 
method  of  drawing  rooms  as  the  headings  advance  furnishes  the 
quickest  output  of  coal  in  opening  a  mine,  but  does  not  secure  as 
large  a  yield  of  coal  to  the  area  as  when  the  rooms  are  not  driven 
imtil  the  headings  reach  their  limits  and  the  rooms  broken  off  at  the 
end  of  the  headings.  The  Consolidation  Coal  Company  adopts  the 
plan  of  turning  off  the  side  entries  at  an  acute  angle  from  the  course 
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of  the  main  entries,  in  order  to  reach  their  boundaries  by  the  short- 
est course. 

Roof  coal,  props,  etc. — Immediately  overlying  tlie  **  Big  Vein  ''  is 
a  brittle  slate  interstratilied  with  thin  seams  of  coal  known  as  the 
*^  Wild  Coal "  or  ^'  Rashings."  Upon  exposure  to  the  air  the  wild 
coal  crumbles  and  falls.  To  prevent  it  from  falling  some  of  the  coal 
of  the  upper  portion  of  the  seam  known  as  the  roof  coal  is  commonly 
left.  The  roof  coal  contains  many  "  slips  "  or  inverted  wedge-shaiied 
masses,  formed  by  the  cleavage  planes  of  the  coal  bed.  To  prevent 
these  from  falling  it  is  necessary  to  use  props  in  all  of  the  wider 
working  places  of  the  mines.  Props  are  placed  near  tlie  center  of 
the  rooms  and  about  4  feet  apart.  The  props  are  cut,  by  the  miners 
who  set  them,  slightly  shorter  than  the  height  of  the  coal,  and  a  wedge 
of  wood  called  a  "  cap-piece  "  is  driven  between  the  prop  and  the 
roof.  Frequently  the  prop  supports  a  "  cross-bar  "  placed  at  right 
angles  to  the  course  of  the  room  and  the  prop  and  cross-bar  are  wedged 
securely  between  the  floor  and  roof  by  a  cap-piece.  Generally  tlie 
cross-bars  are  let  into  the  coal  of  the  "  rib,"  or  side  of  the  room. 
Sometimes  two  props  are  placed  under  each  cross-bar,  one  near  each 
end  of  the  bar.  The  cross-bar  and  the  prop  or  props  supporting  it 
are  called  a  "  set  of  timbers."  To  lessen  the  danger  from  *'  slips," 
rooms  are  driven,  where  it  is  possible,  in  a  direction  oblique  to  the 
course  of  the  cleavage  planes  of  the  "  slips."  The  course  of  these 
slips  in  the  central  portion  of  the  region  is  S.  28°  E.  By  taking  this 
precaution  the  "  rib  "  or  unmined  coal  of  the  pillar  is  made  to  assist 
in  keeping  the  slips  from  falling.  More  serious  and  fatal  accidents 
occur  from  the  unexpected  fall  of  these  slips  than  from  any  other 
cause.  The  timbering  is  kept  close  to  the  face  of  the  rooms,  and  not 
more  than  5  or  6  feet  of  unsupported  roof  is  allowed  between  the 
timbers  and  the  face  of  rooms.  The  course  or  direction  of  entries  and 
rooms  is  directed  by  "  points,"  which  consist  of  two  strings  suspended 
from  nails  driven  into  the  roof  of  the  mine.  The  "  point  nails  "  and 
strings  are  set  by  a  transit  or  compass.  The  line  joining  the  point 
strings  is  the  course  or  direction  on  which  the  entry  or  room  is  to  be 
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driven.  Each  time  the  miner  cuts  his  place  he  is  required  to  sight 
over  the  '*  point  strings  "  to  a  light  held  at  the  "  face  "  of  the  place 
he  is  driving,  and  to  cut  a  "  rib  "  or  side  of  the  place  so  that  it  is 
from  one  to  two  feet  from  and  parallel  with  the  line  of  points.  Occa- 
sionally the  heading  or  room  is  driven  Avith  the  point  line  in  the 
center  of  it,  but  the  usual  custom  of  the  region  is  to  "  carry  from 
one  to  two  feet  of  points  on  the  left-hand  rib." 

''Break-throughs/' — The  absence  of  fire-damp  enables  the  miners 
to  drive  their  working  places  long  distances  in  the  coal  with  safety 
without  breaking  through  the  pillar  from  one  entry  or  room  to  the 
next  for  ventilation.  In  some  mines  it  has  been  the  practice  to  leave 
the  pillars  between  the  entries  unbroken  for  distances  of  400  feet 
or  more,  and  the  pillars  between  rooms  have  frequently  remained 
unbroken  throughout  their  entire  length  until  the  pillars  are  ready 
to  be  drawn.  Of  late  years,  however,  owing  to  the  introduction  of 
powder  for  blowing  down  tlie  coal  and  the  requirements  of  the  min- 
ing laws,  '*  break-throughs "  or  cross-cuts  are  driven  through  the 
pillars  as  the  working  places  advance  at  distances  apart  not  greater 
than  35  j'ards. 

The  width  of  rooms,  and  the  size  of  the  pillars  left  between  the 
rooms,  vary  according  to  the  thickness  of  the  "  cover  "  or  overhanging 
strata.  Where  the  cover  is  ''  light,"  as  is  more  likely  to  be  the  case 
on  the  edges  of  the  basin,  a  pillar  20  feet  wide  is  sufficient  to  ensure 
safety  to  the  workings  of  the  mine.  AVhere  the  cover  is  heavier 
thicker  pillars  are  required.  In  many  mines  care  is  now  taken  to 
leave  a  solid  body  of  coal  below  each  set  of  rooms,  of  sufficient  size 
to  stop  or  localize  a  "  squeeze  "  or  **  crush  "  of  the  coal  if  it  should 
occur.  Experience  has  taught  the  operators  that  many  rooms  should 
not  be  driven  in  a  block  of  coal  unless  the  pillars  are  drawn  as  soon 
as  the  rooms  are  through  to  the  heading  above,  and  then  the  pillars 
should  be  brought  back  as  quickly  as  possible.  The  neglect  of  these 
precautions  has  caused  the  loss  of  large  areas  of  ^'  Big  Vein  "  coal. 

Lifting  bottoms. — Until  about  fifteen  years  ago  the  coal  in  the 
lower  bench,  or  what  is  commonly  known  as  "  the  bottoms  "  of  the 
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"  Big  Vein,"  was  not  considered  marketable  coal  on  account  of  the 
slate  partings  it  contains,  and  many  acres  of  this  valuable  bench  of 
coal  have  been  buried  in  the  waste  and  can  never  be  recovered.  The 
bottom  coal  in  the  central  part  of  the  region  has  always  two  and  often 
three  thin  slates.  The  lowest  lies  about  1  foot  from  the  pavement 
and  varies  in  thickness  from  ^  inch  to  the  thickness  of  a  sheet  of 
paper.  The  other  two  slates,  neither  of  them  over  an  inch  thick, 
are  found  about  6  inches  apart  and  from  2  to  3  feet  from  the  floor 
of  the  coal  bed.  With  the  full  height  of  the  ''  Big  Vein  "  of  10  or 
11  feet  in  the  central  part  of  the  basin,  the  heaving  of  the  pavement 
and  settling  of  the  roof  when  the  pillars  are  being  drawn  frequently 
reduce  the  height  of  the  haulage  road  so  much  that  it  is  often  diffi- 
cult for  a  mine  car  to  pass  under  the  cross-bars  and  into  the  pillar 
before  all  of  the  coal  is  removed.  The  timbers  first  set  are  bent  and 
broken  so  that  it  becomes  necessary  to  place  new  sets  of  timbers  with 
shorter  props  between  the  original  sets. 

When  the  breast  coal  only  is  mined  and  the  height  of  the  place  is, 
therefore,  from  two  and  one-half  to  three  and  one-half  feet  less  than 
where  the  bottoms  are  lifted  it  is  still  more  diflicult  to  retain 
head-room  for  cars  to  pass  to  and  from  the  pillars.  This  considera- 
tion, as  well  as  the  three  feet  or  more  of  coal  gained  in  working  the 
bottom  coal,  is  found  to  overbalance  the  extra  labor  and  care  required 
in  separating  the  slates  in  the  bottom  bench.  By  careful  mining 
this  bottom  coal  becomes  quite  as  marketable  as  the  breast  coal  and 
few  operators  now  adhere  to  the  old  custom  of  mining  only  the  breast 
coal. 

Drawing  pillars. — When  a  number  of  rooms  at  the  interior  end  of 
a  heading  are  finished  the  pillars  of  coal  between  them  are  taken  out, 
and  to  secure  the  greatest  yield  of  coal  from  the  pillars  the  *'  pillar 
drawing  "  is  done  as  quickly  as  possible.  Pillaring  is  begun  near  the 
end  of  the  last  interior  room  of  a  heading  by  driving  a  cross-cut  into 
the  pillar  which  lies  between  that  room  and  the  boimdary  or  "  waste," 
as  the  case  may  be.  Through  this  cut  the  stump  of  coal  between  it 
and  the  waste  is  removed.     AVhen  the  latter  stump  is  finished,  an- 
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Other  cut  is  made  into  the  same  pillar  about  30  feet  farther  down  the 
room  than  the  first  cut.  At  the  same  time  that  the  second  cut  in  the 
room  next  to  the  boundary  is  being  driven  a  cut  is  started  near  the 
end  of  the  second  room  from  the  boimdary  and  is  driven  through  the 
pillar  between  the  two  last  rooms.  When  all  the  coal  that  can  be 
gotten  is  taken  out  of  the  stumps  that  lie  above  the  two  last-named 
cuts,  new  cuts  are  started  in  each  of  the  two  last  rooms  about  30  feet 
below  each  former  cut,  and  simultaneously  the  first  cut  is  started 
near  the  end  of  the  third  room  from  the  boundary,  and  so  on.  As 
soon  as  the  coal  above  the  first  cut  in  each  room  is  mined,  the  first 
cut  in  the  room  next  outside  of  it  is  driven  towards  the  boimdary,  and 
pillaring  in  that  room  is  begim.  As  soon  as  each  cut  is  finished  and 
the  coal  above  it  taken  out,  a  new  cut  is  started  lower  down  the  room 
until  the  pillars  are  brought  back  to  the  haulage  heading,  then  the 
stump  between  the  haulage  heading  and  the  return  air  heading  is 
gradually  brought  back  toward  the  main  entries  by  cross-cutting  it  in 
the  same  manner  as  the  pillars  between  the  rooms.  In  some  cases 
the  pillars  on  both  sides  of  a  room  are  taken  out  from  the  one  room 
and  several  modifications  of  the  general  plan  of  robbing  pillars  just 
described  is  resorted  to  where  conditions  require  it. 

While  the  pillars  between  rooms  are  being  drawn  new  rooms  are 
driven  into  the  block  of  coal  between  the  old  rooms  already  up  that 
are  being  pillared  and  the. main  heading,  unless  rooms  have  been 
previously  driven  while  the  headings  advanced.  These  new  rooms 
take  the  place  of  those  that  are  finished,  and  so  the  output  of  the  mine 
is  kept  up  to  a  regular  capacity. 

In  drawing  pillars  care  is  used  to  take  out  all  the  coal  possible. 
Not  only  on  account  of  the  commercial  value  but  also  to  induce  the 
strata  above  the  "waste,"  or  coal  taken  out,  to  break  through  to  the 
surface.  For  when  the  rocks  lying  above  the  waste  are  properly 
broken  their  weight  falls  upon  the  waste  and  the  pressure  upon  the 
coal  in  the  pillars  is  relieved.  If  the  coal  in  the  pillars  is  not 
thoroughly  taken  out  what  is  left  prevents  the  strata  above  the  waste 
from  falling  and  breaking,  the  pressure  rides  over  onto  the  pillars 
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and,  if  other  conditions  are  favorable,  produces  a  "  squeeze "  or 
"  crush,"  until  finally  no  amount  of  propping  will  prevent  the  rooms 
from  falling  in.  Often  when  a  mine  is  idle  for  any  length  of  time 
from  any  cause,  unless  the  mine  is  frequently  examined  and  timbers 
set  where  needed,  the  roof  falls  in,  in  places.  If  the  fall  occurs  in 
a  heading  the  debris  is  taken  outside  of  the  mine  or  else  thrown  into 
cross-cuts  no  longer  needed  for  ventilation,  et  cetera,  but  when  the  fall 
occurs  in  a  room  it  is  often  found  more  economical  not  to  remove 
the  debris  but  to  drive  a  new  room  through  the  center  of  the  pillar, 
and  the  coal  on  both  sides  of  the  new  room  being  thrown  from  the 
top  downwards.  In  driving  the  pillars  between  rooms  where  the 
cover  is  heavy,  it  is,  therefore,  advisable  to  leave  the  pillars  l)et\veon 
them  large  enough  to  allow  a  new  room  to  be  driven  in  them  if  it 
should  be  necessary. 

Props  are  used  plentifully  through  the  region  at  most  of  the  mines. 
They  are  generally  required  to  be  4  inches  between  the  bark  at  the 
small  end,  if  of  hard  wood,  and  5  inches  if  of  soft  wood.  Their 
use  is  principally  for  the  purpose  of  keeping  the  '^  slips  "  and  loose 
places  of  the  roof  from  falling,  and  they  are  not  expected  to  support 
the  weight  of  overlying  strata.  When  the  weight  of  the  rocks  above 
the  coal  bed  comes  upon  them  they  are  soon  broken.  It  is  the  cus- 
tom to  try  to  prevent  "  squeezes  "  or  "  crushes  "  of  the  rooms  and 
pillars  rather  than  to  control  them  after  they  have  started.  Some- 
times, however,  when  a  "  squeeze  "  does  occur  "  shanties  "  are  built 
to  stop  it.  These  "  shanties  "  are  wooden  structures  resembling  the 
walls  of  an  old-time  log  cabin.  They  are  wedged  tightly  between 
the  pavement  and  the  roof  of  the  mine.  The  means  of  prevention 
of  ^'  squeezes  "  g^enerally  used  are  proper  robbing  of  the  pillars  to 
cause  the  strata  to  break;  the  avoidance  of  having  too  many  rooms 
at  one  time  in  one  block  of  coal ;  the  leaving  of  a  large  enough  pillar 
between  the  rooms,  and  of  a  still  larger  pillar  or  block  of  coal  between 
blocks  of  coal  being  worked.  Keeping  the  pillars  in  line  as  they  are 
drawn  back  is  found  to  assist  greatly  in  securing  the  coal  in  them, 
since  if  one  or  two  pillars  are  out  of  line  with  the  rest,  those  out  of 
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place  receive  an  unequal  and  much  greater  share  of  pressure  than  the 
others.  They  become  crushed  so  that  they  cannot  be  taken  out,  while 
at  the  same  time  they  prevent  the  thorough  breaking  of  the  strata 
above  the  coal.  The  importance  also  is  realized  of  protecting  all 
main  entries  by  solid  pillars  of  coal  on  either  side  of  them,  which 
pillars  are  not  taken  out  until  the  workings  of  the  mine  are  brought 
back  to  these  headings.  When  it  is  possible  to  do  so,  the  headings 
are  driven  to  the  end  of  the  property  and  the  coal  is  taken  out  begin- 
ning at  the  property  line,  or  extreme  "  inside  place  "  as  it  is  called, 
and  the  mine  is  worked  back  towards  its  mouth.  Frequently  J  of 
the  total  amount  of  the  coal  contained  in  the  "  Big  Vein  "  is  taken 
out  and  sometimes  more  than  13,000  tons  per  acre  is  secured. 

It  has  been  found  that  the  greatest  production  of  coal  per  acre  has 
been  secured  where  not  more  than  12  or  14  parallel  rooms  in  one 
heading  are  worked  at  one  time.  In  one-half  of  these  the  pillars  are 
being  drawn  while  the  others  are  being  driven. 

One  of  the  most  serious  causes  of  loss  of  coal  is  idleness  of  the 
mines.  At  times  the  supply  of  cars  is  short  or,  as  is  not  so  often  the 
case,  the  operator  has  not  enough  orders  for  coal  to  keep  the  miners 
working  steadily  or  to  their  full  capacity.  Strikes  of  the  miners 
sometimes  enforce  idleness  of  the  mines.  In  all  of  these  cases  more 
or  less  loss  of  coal  is  the  result.  The  longer  the  pillars  stand  where 
the  pressure  in  them  is  great,  the  more  unsafe  to  workers  they  will 
become.  Often  a  pillar  will  be  perfectly  safe  one  day  and  the  next 
it  will  be  unfit  for  men  to  work  in. 

Some  operators  employ  a  "  night  shift,"  or  force  of  men  at  night, 
for  the  special  purpose  of  saving  coal  pf  "  the  pillars  "  that  would 
be  lost  if  it  were  left  in  only  over  night.  Experienced  miners  know 
when  a  place  is  safe  and  when  it  is  unsafe  to  work  in,  and  are  care- 
ful to  protect  themselves  against  accidents  by  proper  timbering  of 
the  roof.  The  condition  of  the  roof  is  determined  by  sounding  it 
with  a  pick.  A  practiced  ear  can  readily  detect  when  the  roof  is 
strong  and  when  it  is  likely  to  fall. 

Culling  the  coal. — The  coal  of  the  **  Big  Vein  "  is  soft,  can  readily 
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be  mined  by  hand  pick-work,  and  but  few  coal-mining  maeliines  are 
in  use.  The  first  coal-cutting  machines  introduced  into  the  region 
were  installed  by  the  Consolidation  Coal  Company  in  1890.  The 
machines  used  are  all  of  the  "  puncher  "  type  and  no  chain  machines 
are  operated.  Mining  machines  undercut  the  coal  for  a  distance  of 
five  or  six  feet,  and  the  "  breast "  is  then  wedged  or  bored  and  shot 
down  by  powder  ^  or  dynamite.  A  machine  runner  and  a  helper  are 
required  to  operate  each  machine. 

When  machines  are  worked  the  mining  machine's  wheels  rest  upon 
a  broad  cutting  board.     The  board  is  placed  close  against  "  the  face  "' 


Fio.  29. — Coal-Cutting  Machine,  caUed  by  the  miners  "a  Punching  Machine." 

and  is  inclined  towards  it,  so  that  the  weight  of  the  machine  is  thro^v^l 
against  the  face  at  each  stroke  or  blow  of  the  machine.  The  machine 
runner  directs  the  blow  to  the  desired  point  by  the  handles.  The 
helper  shovels  back  the  coal  from  the  undercut,  so  that  a  fresh  face 
of  uncut  coal  is  continually  exposed  to  the  pick-point  of  the  machine. 
The  methods  of  cutting,  however,  most  generally  in  use  throughout 
the  mines  of  the  region  is  to  undercut  and  side-cut  or  shear  the  coal 
by  hand,  by  means  of  a  pick,  and  then  wedge  or  blast  down  the  coal. 
The  undercut  is  made  in  a  soft  layer  in  the  breast  coal,  called  the 
"  mining  ply."     This  mining  ply  is  3  to  6  inches  thick  and  is  just 

*  The  use  of  powder  for  blowing  down  the  coal  is  now  prohibited  by  most 
of  the  operators. 


MABYI-AND    GEOLOGICAL    SURVEY  541 

above  a  thin  parting  of  slate  which  ordinarily  occurs  about  three 
feet  from  the  floor  of  the  "  Big  Vein."  The  coal  mined  above  this 
bench,  known  as  the  breast  coal,  is  then  loaded  into  the  mine  cars. 
When  all  the  coal  above  the  slate  parting  is  loaded,  the  slate  is  care- 
fully taken  up  and  thrown  into  the  "  gob,"  or  place  for  refuse,  on 
the  unused  side  of  the  room.  Then  the  lower  bench,  known  as  the 
bottom,  is  wedged  up,  cleaned  from  slate  and  loaded  into  the  mine 
cars.  The  amount  of  coal  that  a  miner  can  cut  by  hand  and  load 
per  day  is  about  5  tons.  At  the  present  rate  of  60  cents  per  ton  for 
room-work  the  miner  can  earn  $2.50  to  $3.00  for  a  full  day's  labor. 
As  a  rule  from  two  to  four  men  work  together  in  a  room,  and  the  coal 
mined  and  loaded  is  divided  equally  between  them.  Boys  over  14 
years  old  are  employed  under  the  supervision  of  older  and  more 
experienced  miners.  The  boys  are  allowed  a  "half -turn,"  that  is, 
they  are  credited  with  one-half  the  labor  of  a  man  in  the  division  of 
the  earnings.  Care  is  taken  that  the  drivers  distribute  the  cars  to 
the  miners  so  that  each  has  the  same  number  of  cars  to  load  in  a  day's 
time.  In  loading  the  cars  the  fine  coal  is  first  shovelled  into  the  bed 
of  the  car  and  the  lump  is  used  to  build  up  or  top  it  from  one  foot  to 
eighteen  inches  about  the  body  of  the  car. 

From  the  rooms  each  car  as  loaded  is  taken  out  by  a  driver  with 
a  horse,  mule,  or  motor  to  the  side  heading.  When  the  driver  has 
gathered  loaded  cars  from  several  rooms,  the  grade  of  the  heading 
determining  the  number  that  can  be  successfully  handled,  the  driver 
pulls  them  out  to  the  main  entry,  or  haulage  heading,  where  they  are 
fastened  to  the  trip  on  its  way  to  the  tipple.  Each  loaded  car  bears 
the  check  of  the  miners  who  have  loaded  it.  When  the  cars  are 
weighed,  just  before  they  are  dumped,  the  man  who  weighs  them, 
takes  off  each  check  and  credits  the  weight  of  the  coal  to  the  miners 
whose  names  appear  on  the  weight  sheet  opposite  the  number  of  the 
check. 

The  mine  ears  containing  the  coal,  after  being  weighed,  are  emp- 
tied, usually  without  screening,  into  the  railroad  cars.  The  coal 
from  most  of  the  mines  of  the  Georges  Creek  region  is  sold  as  run 


642  REPORT    ON    THE    COALS    OF    MARYLAND 

of  mine.  Much  care  is  taken  to  secure  as  large  a  percentage  of  lump 
coal  as  possible.  The  coal  produced  in  driving  headings  and  rooms 
is,  on  an  average,  coarser  and  contains  a  greater  percentage  of  lump 
coal  than  that  obtained  in  drawing  pillars,  especially  is  this  true 
where  the  cover  is  heavy,  for  the  weight  upon  the  pillars  then  crushes 
and  breaks  the  coal.  For  the  latter  reason  the  coal  produced  by  the 
mines  lying  on  the  edges  of  the  basin,  where  the  cover  is  lighter,  eon- 
tains  a  larger  proportion  of  lump. 

Wire  rope  haulage, — The  motive  power  used  on  tlie  main  haulage 
headings  is  usually  some  application  of  wire  rope  haulage.  Where 
the  grades  of  the  haulage  entry  are  less  than  10  per  cent  for  long 
roads  and  5  per  cent  for  short  ones,  a  tail-rope  system  is  most  fre- 
quently used.  AVhere  the  grades  are  greater,  gravity  planes  are 
found  to  be  better  suited  for  haulage  purposes. 

In  a  tail-rope  system  the  ropes  for  pulling  the  empty  cars  into  the 
mine,  called  the  tail  rope,  is  carried  along  the  side  of  the  track,  and 
is  guided  and  kept  in  position  by  iron  sheaves.  At  the  inside  end 
of  the  haulage  entry  the  tail  rope  passes  around  a  large  iron  sheave 
placed  horizontally,  called  a  "  bull-wheel."  The  tail  rope  then  re- 
turns toward  the  mouth  of  the  mine,  down  the  center  of  the  haulage 
track.  The  end  of  the  tail  rope  is  fastened  to  the  front  end  of  the 
train  or  "  trip  "  of  empty  cars  going  and  by  it  the  "  trip  "  is  pulled 
into  the  mine.  Another  rope  is  attached  to  the  rear  end  of  the 
*'  trip/'  and  as  the  tail  rope  pulls  the  "  trip  "  in,  the  pulling  rope  is 
unwound  from  its  drum  and  taken  in  with  it.  When  the  empty  cars 
have  been  distributed  into  the  various  side  headings,  the  pulling  rope 
is  fastened  to  the  front  end  of  a  train  of  loaded  cars  ready  to  oome 
out.  Each  rope  is  woimd  on  a  separate  drum,  working  independently 
of  each  other.  Each  drum  has  a  clutch,  so  that  the  engineer  can 
cause  it  either  to  revolve  on  its  shaft  or  to  turn  with  its  shaft  as 
required.  One  engine  operates  both  drums.  When  the  tail-rope 
drum  pulls  the  rope  and  with  it  the  train  of  cars  into  the  mine,  the 
otlier  rope  is  wound  off  of  its  drum.  When  the  pulling  rope  pulls 
the  loaded  cars  out  of  the  mine  the  tail  rope  is  imwound  from  its 
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drum.  The  length  of  the  pulling  rope  is  equal  to  the  length  of  the 
haulage  road,  while  the  length  of  the  tail  rope  must  be  double  that  of 
the  other. 

In  the  smaller  mines  where  the  grades  are  less  than  5  per  cent  and 
where  the  length  of  the  haulage  entries  is  not  more  than  2000  feet, 
horse  power  is  generally  preferred.  Where  gravity  planes  are  used, 
the  loaded  and  empty  cars  are  connected  by  a  wire  rope  which  passes 
around  a  drimi  or  set  of  wheels  at  the  top  of  the  plane.  The  loaded 
cars  descending  lift  the  empty  ones  from  the  foot  to  the  head  of  the 
plane.  Two  or  more  loaded  cars  are  commonly  let  do^vn  the  planes 
at  a  time,  and  the  same  number  of  empty  cars  lifted  by  them.  The 
speed  of  the  cars  is  regulated  by  brake  bands  acting  on  the  wheels  at 
the  head  of  the  plane.  These  brakes  are  controlled  by  a  lever  oper- 
ated by  the  man  who  "  runs  the  plane." 

Another  method  of  underground  haulage. — At  the  power  plant  of 
the  Consolidation  Coal  Company's  Pumping  Shaft,  near  Borden 
Shaft,  a  high-pressure  Norwalk  Compressor  or  locomotive  charger 
supplies  air  for  a  compressed-air  locomotive.  The  air  from  this  com- 
pressor, at  a  pressure  of  800  pounds  to  the  square  inch,  is  carried 
6000  feet  underground  and  charges  a  locomotive  used  for  haulage 
in  the  Hoffman  mine.  A  high  pressure  air  compressor  at  Ocean 
No.  1  also  furnishes  air  at  a  pressure  of  800  pounds  to  the  square 
inch  to  a  motor  in  Ocean  No.  8,  the  pipes  for  charging  the  latter 
passing  through  the  entries  of  Ocean  No.  1. 

For  gathering  loaded  mine  cars  in  rooms  and  side  entries  and 
delivering  them  on  rope  roads,  horses  or  mules  are,  as  a  rule,  em- 
ployed. Mules  are  preferred  to  horses  by  the  Consolidation  Coal 
Company,  while  the  Georges  Creek  Coal  and  Iron  Company  and 
other,  large  operators  give  horses  the  preference.  Mules  are  less 
liable  to  diseases  of  the  hoofs  and  feet,  particularly  navicular  disease^ 
than  horses.  On  the  other  hand,  the  pulling  power  of  a  horse  is 
considered  to  be  considerably  greater  than  that  of  a  mule. 

The  Consolidation  Coal  Company  uses  eleven  small  compressed-air 
motors  for  gathering  mine  cars  in  the  rooms  of  the  Hoffman  mine. 
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A  test  of  the  comparative  cost  of  gathering  cars  by  motors  and  mules 
in  the  mine  has  proved  the  superiority  of  the  former.  An  account 
of  the  result  of  this  test  has  beeen  read  by  Mr.  B.  S.  Randolph,  for- 
merly mining  superintendent  of  the  Consolidation  Coal  Company, 
before  the  American  Institute  of  Mining  Engineers. 


Fig.  30. — Sketch  Illustrating  the  usual  arrangement  of  Tracks.  Props,  and 

Cross-bars  in  Rooms. 


Where  a  mine  is  entered  by  means  of  a  slope,  such  as  the  Eckhart 
and  Hoffman  mines  of  the  Consolidation  Coal  Company,  a  drum  on 
the  surface  wound  by  a  stationary  engine  pulls  the  loaded  cars  up 
the  plane  by  means  of  a  wire  rope.  The  empty  cars  going  down 
the  plane  by  gravity  pull  the  rope  in  with  them.  A  tail-rope  system, 
however,  brings  the  coal  to  the  surface  on  the  slope  of  Ocean  Xo.  1. 

Mine  tracks. — The  gauge  of  tracks  used  in  the  different  mines  of 
the  region  varies  from  30  to  48  inches.     In  headings  T-iron  weighing 
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from  16  to  40  pounds  per  yard  is  laid  upon  hewed  or  sawed  cross- 
ties,  the  latter  placed  18  inches  to  2  feet  apart.  Where  the  haulage 
is  done  by  ropes,  sheaves,  or  rollers  to  guide  and  reduce  the  friction  of 
the  ropes  are  fastened  to  two  cross-ties.  On  straight  roads  these 
rollers  are  of  wood,  revolving  on  an  iron  or  wooden  spindle. 

The  roller  is  kept  in  position  by  two  wooden  supports,  each  of 
which  has  a  horizontal  hole  of  slightly  longer  diameter  than  the  axle 
of  the  roller  which  revolves  on  it.  The  roller  supports  are  nailed 
across  two  adjoining  cross-ties  in  the  middle  of  the  mine  car  track. 
On  curves  the  ropes  are  kept  in  position  by  iron  sheaves  revolving 
on  a  vertical  axle. 

At  convenient  points  in  the  mine,  usually  close  to  where  the  side 
headings  join  the  main  entries,  turnouts,  or  side  tracks  are  made  for 
the  empty  cars  to  pass  the  loaded  ones.  On  main  headings  switches 
or  turnouts  are  constructed  of  T-iron.  In  rooms  the  tracks  are  gen- 
erally of  wood,  the  rails,  of  sawed  lumber  4  by  4  inches  square,  are 
laid  upon  angle  ties  which  have  notches  slightly  more  than  4  inches 
wide,  cut  into  one  edge  of  them  to  receive  the  rails.  The  rails  are 
laid  on  these  notches  and  are  held  securely  to  the  gauge  of  the  track 
by  a  wedge  driven  on  the  outside  of  the  rails.  The  angle  ties  are 
laid  on  the  pavement,  resting  on  the  base  of  the  triangle  opposite  the 
notch  which  holds  the  rail.  Sometimes  strap-iron  is  nailed  upon  the 
wooden  rails  to  prevent  wear  and  lessen  friction.  The  tracks  are  car- 
ried into  the  rooms  as  the  rooms  advance,  so  that  the  mine  cars  can 
always  stand  upon  the  track  near  enough  the  face  where  the  coal  is 
mined  for  the  miner  to  shovel  the  coal  easily  into  them.  The  wooden 
track  of  the  rooms  is  turned  into  the  cross-cuts  when  the  pillars  are 
being  drawn.  The  wooden  rails  are  curved  by  sawing  them  partly 
through  one  side  at  frequent  intervals  on  the  portion  of  the  rail  to 
be  curved.  They  can  then  be  bent  and  fastened  in  position  on  the 
ties.  A  curved  strap-iron  facing  is  finally  laid  and  spiked  upon  the 
"turn."  In  1898  the  Consolidation  Coal  Company  alone  had  75 
miles  of  track  in  operation  in  its  various  mines. 

Ventilation. — At  many  places  through  the  Georges  Creek  valley 
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we  can  see  old  brick  furnace  stacks,  which  were  once  used  for  ventil- 
ating the  mines.  Now  they  are  mainly  monuments  to  the  obsolete 
system  of  ventilation  which  has  given  place  to  more  effective  methods. 
Though  wooden  stacks  are  still  used  at  some  of  the  smaller  mines, 
most  of  the  larger  mines  are  now  provided  with  fans  or  centrifugal 
ventilators,  the  largest  being  25  feet  in  diameter  and  capable  of 
supplying  200,000  cubic  feet  of  air  a  minute,  with  a  velocity  at  the 
inlet  of  25  feet  per  second,  2  feet  5  inches  of  water  gauge,  and  75 
revolutions  per  minute.  The  fans  are  used  in  most  cases  as  depres- 
sive ventilators,  that  is,  the  air  is  exhausted  by  them.  A  partial 
vacuum  is  thus  created  in  the  mine  and  fresh  air  flows  in  through 
the  intake  air-ways.  Many  of  the  mines,  however,  particularly  those 
situated  on  the  borders  of  the  basin,  have  only  natural  ventilation. 
The  dip  of  inclination  of  the  coal  bed  increases  rapidly  from  the 
axis  toward  the  edges  of  the  basin,  and  the  difference  of  level  of  the 
upper  and  lower  outcrops  of  the  coal  is  there  great  enough  to  produce 
a  very  effective  natural  draught. 

The  temperature  of  the  air  in  the  working  places  of  a  mine  is 
usually  about  60°  Fahrenheit,  both  summer  and  winter.  With  nat- 
ural ventilation  when  the  temperature  outside  is  60°  there  is  little  or 
no  current  passing  into  the  mine.  In  summer,  when  the  temperature 
of  the  air  outside  is  higher  than  that  within  the  mine,  the  direction  of 
the  air  current  is  downward,  because  the  cooler  air  within  the  mine 
being  heavier  than  that  outside  the  former  falls  and  the  warmer  air 
from  without  rushes  in  from  above  to  take  its  place,  in  its  turn  to  be 
cooled  down  to  the  temperature  of  the  mine,  and  in  its  turn  to  flow 
downward  and  out  of  the  mine.  In  winter  time  the  conditions  are 
reversed,  the  air  within  the  mine,  being  then  warmer,  is  lighter  and 
rises,  the  colder  air  from  outside  takes  its  place  through  the  lower 
openings  of  the  mine,  and  the  current  therefore  flows  upwards.  Only 
at  the  times  when  the  temperature  of  the  air  in  the  mine  and  its 
temperature  outside  are  the  same  does  the  ventilation  of  mines  nat- 
urally ventilated  become  impaired.  These  conditions  of  equal  tem- 
perature seldom  occur  and  do  not  last  long  enough  at  a  time  to  ser- 
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iously  inconvenience  the  working  of  the  mines.  Spring  and  fall 
and  just  after  sunrise  and  sunset  are  the  seasons  of  the  year  and 
hours  of  the  day  when  natural  ventilation  is  the  least  effective. 

In  nearly  all  of  the  larger  mines  of  the  region,  whether  ventilated 
by  fans  or  by  natural  means,  the  air  currents  are  distributed  into  the 
working  places  where  they  are  needed,  and  the  amount  given  each 
heading  and  series  of  rooms  and  pillars  is  controlled  by  overcasts, 
doors,  brattices,  and  regulators.  A  separate  current  or  "  split "  of  air 
is  given,  where  it  is  possible,  to  each  side  heading  and  its  block  of 
rooms  and  pillars.  After  airing  one  section  of  the  mine  each  current 
is  then  led  back  to  the  fan  opening  of  the  mine  through  the  return 
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Fig.  31. — Sketch  showing  Relations  of  Overcast  and  Intake  Airways. 


air-ways.  By  this  arrangement  of  currents  the  air  containing  the 
gases  generated  in  each  set  of  workings,  as  well  as  the  air  vitiated  by 
men,  horses,  and  powder  smoke,  is  drawn  directly  out,  without  pass- 
ing through  other  parts  of  the  mine  in  which  men  are  working. 

In  the  Georges  Creek  region,  owing  to  the  absence  of  fire-damp, 
the  appliances  for  controlling  the  ventilation  are  usually  built  of 
wood.  Overcasts  are  used  where  an  air-way  crosses  another  air-way 
nearly  at  right  angles.  They  are  made  by  cutting  out  the  roof  of 
the  return  air-course  and  carrying  the  air-current  over  the  intake  air- 
way. This  is  accomplished  by  building  an  artificial  plank  roof  over 
the  intake  and  stopping  a  connection  between  the  two  on  the  sides 
by  wooden  brattices  or  doors.  The  size  of  the  overcast,  the  height 
and  the  area  of  its  opening,  depends  upon  the  extent  of  workings  to 
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be  ventilated  through  it.  Brattices  and  doors  of  wood  are  used  to 
prevent  the  ingoing  air  from  taking  a  short  cut  to  the  return  air-ways. 
Doors  are  used  instead  of  brattices  where  cars  or  men  must  pass 
through  them.  By  means  of  doors  and  brattices  the  air-currents  or 
forces  are  directed  into  the  interior  of  the  mine.  Doors  are  con- 
structed to  close  in  the  direction  in  which  the  air-current  travels,  and 
are  hung  with  lower  hinge  driven  farther  into  the  post  that  supports 
them  than  the  upper  one,  so  that  they  close  automatically.  Some- 
times cloth,  specially  made  for  the  purpose,  is  used  for  brattices, 
but  brattice  cloth  is  ordinarily  used  only  for  temporary  purposes. 

Regulators  are  constructed  by  cutting  an  opening  in  a  door  or 
brattice  and  fitting  it  with  a  slide,  which  being  more  or  less  opened 
or  closed  controls  the  amount  of  air  that  passes  through  and  gives 
to  each  heading  or  section  of  the  mine  the  amount  of  air  required 
for  it.  In  some  mines  canvas  curtains  are  hung  in  the  air-courses 
to  divert  the  air-currents  and  act  as  regulators.  Wooden  stacks  are 
often  resorted  to,  temporarily,  in  opening  a  mine,  or  are  used  to  ven- 
tilate outcrop  workings  of  limited  extent. 

Gases. — The  "  Big  Vein  "  is  commonly  said  to  contain  no  fire- 
damp, and  the  experience  of  the  mining  companies  generally  bears 
out  this  statement.  This  claim  is  not  strictly  true.  The  amount 
of  fire-damp  given  off  by  the  "  Big  Vein,"  however,  is  so  small  that 
only  once  in  fourteen  years  has  enough  of  it  accumulated  in  one  of 
the  largest  mines  of  the  region  to  be  detected.  This  accumulation 
was  found  in  some  old  workings  which  had  been  bratticed  off  from 
the  rest  of  the  mine,  where  the  air-current  could  not  reach  and  dis- 
lodge it.  The  amount  of  fire-damp  found  on  this  occasion  and  under 
these  conditions  was  just  sufficient  to  light  and  bum  and  was  not 
enough  to  cause  an  explosion  of  any  consequence.  In  the  smaller 
coal  beds,  however,  notably  in  the  one  lying  225  feet  above  the  '"  Big 
Vein "  (Waynesburg)  at  Lonaconing,  a  considerable  amount  has 
been  found. 

Although  the  mines  in  the  "  Big  Vein  "  are  practically  free  from 
fire-damp,  large  quantities  of  CO2,  or  black-damp,  are  often  met 


MARYLAND    GEOLOGICAL    SURVEY 


;49 


with  in  all  of  the  mines  of  the  region,  particularly  in  those  whicli 
have  the  most  "  waste ''  or  worked-out  territory,  adjoining  them. 
From  the  surrounding  waste,  especially  at  times  of  a  change  from 
a  high  to  a  low  barometer,  the  black-damp  pours  into  the  mine  and 
causes  much  inconvenience  and  sometimes  a  stoppage  of  work  if  the 
mine  is  not  provided  with  adequate  ventilation  to  carry  off  the  gas. 
Light, — The  miners  work  by  the  light  of  a  tin  lamp  carried  in 
their  caps.     Safety  lamps  are  not  used  at  all  in  the  "  Big  Vein  "  of 


Fio.  32. — Sketch  of  Miner's  Lamp  used  in  Georges  Creek  Basin. 


the  Georges  Creek  region.  A  number  of  the  mines  have  electric 
light  plants  for  lighting  the  boiler  and  engine  rooms  and  under- 
ground pump  rooms,  but  electricity  is  not  used  for  lighting  the  work- 
ing places  of  the  miners. 

Drainage, — As  the  "  Big  Vein  "  throughout  the  southern  section 
of  the  region  lies  above  the  water-level  of  Georges  Creek,  the  drainage 
of  the  mines  from  the  middle  to  the  southern  end  of  the  basin  is 
natural  and  inexpensive.  South  of  Ocean  all  of  the  mines  are 
worked  by  drifts,  their  openings  being  located  as  near  as  possible  to 
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the  lowest  point  of  the  outcrop  of  the  coal  bed  in  each  property  oper- 
ated, and  the  entries  driven  to  the  rise  of  the  seam.  A  group  of 
mines  lying  in  the  center  of  the  basin  at  the  middle  of  the  region  is 
drained  by  a  tunnel  which  empties  into  Georges  Creek  at  Midland. 
This  drainage  tunnel  was  driven  by  the  Consolidation  Coal  Company 
through  the  strata  underlying  the  "  Big  Vein,"  tapping  that  ooal 
bed  in  the  lowest  w'orkings  of  Ocean  mine  No.  1.  The  tunnel  drains 
a  large  area  of  the  workings  of  Ocean  mines  No.  1,  No.  7,  and  No.  8 
of  the  Consolidation  Coal  Company,  as  well  as  parts  of  mines  No.  1 
and  No.  4  of  the  Georges  Creek  Coal  and  Iron  Company.  Two 
Worthington  duplex  pumps,  with  capacities  of  550  gallons  per  min- 
ute each,  one  Worthington  piunp  with  a  capacity  of  200  gallons  per 
minute,  one  Cameron  pump  with  a  capacity  of  700  gallons  per  min- 
ute, and  a  Merrill  displacement  pump  with  a  capacity  of  100  gallons 
per  minute,  are  also  required  to  drain  Ocean  mine  No.  1  of  the  Con- 
solidation Coal  Company.  All  pumpa  in  the  mines  of  the  Consoli- 
dation Coal  Company  are  operated  by  compressed  air.  The  engines 
compressing  the  air  are  on  the  surface,  and  the  air  is  conveyed  to 
the  pumps  in  the  mine  by  pipes. 

Three  miles  northeast  of  the  drainage  tunnel  at  Midland  the  Con- 
solidation Coal  Company  has  a  shaft  and  pumping  station  for  the 
purpose  of  draining  the  Hoffman  and  Eckhart  mines,  or  Ocean  No.  3, 
and  No.  3^.  At  the  foot  of  this  shaft  are  two  large  pumps  capable  of 
lifting  4000  gallons  of  water  per  minute  to  the  surface,  and  three 
other  smaller  pumps  for  delivering  water  into  the  main  sump  of  the 
mine  from  which  the  two  larger  pumps  raise  it  to  the  surface.  The 
Hoffman  mine  has  also  eight  pumps  with  capacities  of  100  gallons 
per  minute  each,  situated  nearer  the  slope  mouth.  The  mines  north 
of  Frostburg  are  naturally  drained. 

The  Consolidation  Coal  Company  is  now  driving  a  drainage  tunnel 
through  the  strata  underlying  the  "  Big  Vein  "  from  a  point  near 
Clarysville.  This  tunnel  will  tap  the  "  Big  Vein  "  at  the  lowest 
point  of  the  workings  of  the  Hoffman  mine  and  will  drain  the  water 
from  all  of  that  company's  mines  in  the  northern  end  of  the  basin 
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into  Braddock  Run.  The  tunnel  when  completed  will  relieve  the 
company  of  the  necessity  of  operating  the  pumping  shaft. 

For  draining  local  depressions  or  swamps  which  are  frequently 
found  in  the  mines  of  the  region,  syphons  are  sometimes  used,  espe- 
cially when  only  temporarily  needed,  but  ordinarily  wherever  the 
mine  entrance  is  higher  than  any  part  of  the  interior  of  a  mine  which 
has  no  other  outlet  for  water,  a  pump  is  used.  When  a  pump  is  needed 
to  drain  a  mine  a  *^  sump  "  is  made  by  excavating  the  strata  beneath 
the  coal  bed  at  the  lowest  part  of  the  mine,  so  that  all  the  water  of  the 
mine  drains  into  it.  The  sump  is  usually  made  large  enough  to  act 
as  a  storage  place  for  water  in  case  of  the  stoppage  of  the  pump. 
The  pump  is  placed  as  close  to  the  sump  as  possible  and  is  operated 
by  compressed  air  or  steam  conveyed  to  it  by  pipes  from  a  boiler,  in 
most  cases  located  on  the  surface. 

Method  of  conveying  the  coal  from  the  mhu^s  to  the  tipples. — Tlio 
outcrop  of  the  coal  at  many  of,  the  openings  of  the  mines  in  the  south- 
western end  of  the  basin  is  so  high  above  the  Cumberland  and  Penn- 
sylvania Railroad  that  long  and  steep  gravity  planes  have  been  built 
to  deliver  the  coal  from  the  mouth  of  the  mines  to  the  tipples  at  the 
railroad.  The  outside  gravity  planes  are  operated  on  the  same  prin- 
ciple as  those  used  and  described  in  the  inside  workings  of  the  mines. 
Various  patterns  of  wheels  for  operating  these  gravity  planes  are 
found  in  the  region,  the  older  styles  being  of  very  large  diameter  and 
greater  power,  the  newer  ones  of  smaller  diameter  and  consequently 
more  portable  and  convenient  to  erect,  but  the  latter  have  the  serious 
disadvantage  of  wearing  out  the  ropes  sooner.  A  tramway  two  miles 
long  connects  die  openings  of  the  Jackson  mines  of  the  American  Coal 
Company  with  their  tipple  on  the  Georges  Creek  and  Cumberland 
Railroad  siding  at  Lonaconing.  The  mine  cars  are  hauled  from  the 
mines  to  the  tipple  over  this  tramway  by  two  narrow-gauge  locomo- 
tives. At  the  Appleton  mine  of  the  Maryland  Coal  Company  a  small 
locomotive  also  hauls  the  coal  nearly  half  a  mile  over  a  tramway 
from  the  mine  to  the  tipple  on  the  Georges  Creek  and  Cumberland 
Railroad. 
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At  mines  Xo.  1  and  No.  4  of  the  Georges  Creek  Coal  and  Iron 
Company  near  Lonaconing,  where  a  double  tail-rope  system  is  used, 
the  loaded  cars  are  run  by  gravity  from  the  drift-mouths  of  these 
"  Big  Vein  "  mines  to  the  tipple  on  the  Cumberland  and  Pennsylvania 
Railroad.  The  tail  rope  is  not  disconnected  from  the  trip  until  the 
train  reaches  the  landing  at  the  tipple.  The  tail  rope  is  thus  brought 
into  a  position  where  it  can  be  conveniently  fastened  to  a  train  of 
empty  cars  and  pulls  them  into  either  mine.  The  coal  from  No.  1 
mine,  if  so  desired,  can  also  be  taken  by  the  same  tail-rope  system  to 
the  tipple  on  the  Georges  Creek  and  Cumberland  Railroad.  At  the 
Sewickly  seam  mines  of  the  Georges  Creek  Coal  and  Iron  Company, 
near  Lonaconing,  a  retarding  conveyor  is  used  to  deliver  the  coal  from 
the  mines  to  the  tipple  and  washer.  The  coal  is  brought  to  the  head 
of  the  conveyor  by  a  four-ton  electric  motor.  Between  I/)naconing 
and  Midland,  mines  No.  3  and  9  of  the  Georges  Creek  Coal  and  Iron 
Company  are  connected  with  their  tipples  by  gravity  planes,  having 
steep  grades.  Northeast  of  Midland,  where  the  "  Big  Vein  "  passes 
under  the  bed  of  Georges  Creek,  the  tipples  are  almost  invariably 
close  to  the  coal  openings. 

Signals, — When  wire-rope  haulage  is  used  signals  are  employed 
to  notify  the  engineer  in  the  power  house  on  the  surface  when  to 
pull  and  when  to  stop  the  trip.  For  this  purpose  two  parallel  wires 
about  six  inches  apart  are  attached  to  insulated  supports  on  the  '*  rib  " 
of  the  haulage  entries.  These  wires  are  connected  with  an  electriQ 
battery  w^hieh  oj)eratos  an  electric  gong  in  the  engine  house.  The 
brakeman  who  accompanies  the  trip  carries  a  small  thin  bar  of  wire 
with  which  he  makes  a  connection  between  the  two  wires,  establishing 
the  circuit  by  which  the  bell  in  the  engine  house  is  rung  one,  two,  or 
three  times,  according  as  it  is  required  to  stop,  or  pull  the  trip  out 
or  in.  On  gravity  planes  both  in  the  mines  and  on  the  surface  it  is 
necessary  for  the  man  at  the  foot  of  the  plane,  who  connects  and  dis- 
connects the  rope,  to  signal  the  man  at  the  top,  who  controls  the 
brakes  and  "  runs  the  trip,"  when  to  let  down  the  cars.  At  the 
Sewickley  seam  mines  of  the  Georges  Creek  Coal  and  Iron  Company 
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near  Lonaconing,  a  retarding  conveyor  is  used  to  deliver  the  coal 
from  the  mines  to  the  tipple  and  washer.  The  coal  is  brought  to 
the  head  of  the  conveyor  by  a  four-ton  electric  motor.  For  this  pur- 
pose a  gong  operated  by  electric  wires  is  sometimes  used  but  more 
frequently  a  wire  pulled  by  a  lever  lifts  a  hammer  which  falls  upon 
a  piece  of  sheet  iron  at  the  other  end  of  the  plane.  Sometimes  a 
signal  arm  or  board  operated  by  a  lever  and  wire  is  used. 


FiQ.  33. — Sketch  showing  form  of  Tipple  commonly  employed  in  Georges 

Creek  Region. 


Tipples, — Tipples  of  various  kinds  are  used  for  dumping  the  coal 
from  the  loaded  mine  cars  into  the  railroad  cars.  Those  of  the 
simplest  construction  being  the  cheapest  and  least  liable  to  get  out  of 
order  are  generally  preferred.  Since  the  advent  of  the  high  100,000- 
pounds  capacity  steel  railroad  cars,  tipples  are  built  so  that  the  mine 
ear  tracks  on  the  tipple  have  an  elevation  of  about  22  feet  above  the 
railroad  track.  Before  the  high  steel  cars  were  used  tipples  were 
built  considerably  lower.  The  coal  first  falls  into  a  sheet-iron  chute 
and  slides  down  the  chute  into  the  ears.     The  elaborate  tipples  found 
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in  the  anthracite  and  bituminous  coal  fields  are  rarely  seen  among 
the  mines  of  Greorges  Creek.  Tipples  are  provided  with  steps  for 
the  men  employed  in  weighing  and  dumping  the  coal  to  ascend  and 
descend  to  their  work.  As  a  rule,  the  scales  for  weighing  the  mine 
cars  are  located  on  the  tipple  structure  from  20  to  26  feet  in  front 
of  the  tipple  proper,  and  a  small  building  encloses  the  weiring 
beams  and  affords  the  man  who  weighs  the  coal  a  place  to  keep  his 
sheets  upon  which  the  record  of  the  weight  of  loaded  mine  cars  is 
kept.  In  some  cases  the  mine  cars  are  weighed  at  the  top  of  gravity 
planes,  as  at  mine  No.  3  of  the  Georges  Creek  Coal  and  Iron  Com- 
pany, in  which  case  there  is  no  scale  or  weigh  house  on  the  tipple 
structure. 
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Fig.  34. — Automatic  Pin-puller  used  by  Maryland  Coal  Companies. 


Where  tipples  are  at  the  foot  of  gravity  planes,  where  it  is  possible 
to  do  so,  the  tipple  structure  is  built  out  of  line  with  the  plane  so  that 
cars  breaking  away  on  the  plane  will  jump  the  track  at  the  foot  of  the 
plane  and  will  not  wreck  the  tipple.  To  prevent  runaway  cars  from 
injuring  the  tipple,  safety  latches  or  switches  are  used  on  most  planes, 
and  are  operated  by  wires  which  are  worked  by  levers  from  the  top 
or  bottom  of  the  planes. 

Automatic  pin-pulling  devices  for  the  purpose  of  saving  labor  in 
dumping  the  cars  are  used  at  most  of  the  tipples  through  this  region. 
These  appliances  are  of  several  different  patterns  and  some  are  quite 
ingenious.  A  further  saving  of  labor  in  dumping  the  coal  is  effected 
by  giving  the  track  returning  from  the  tipple  a  down  grade  to  allow 
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the  emptied  cars  to  run  out  of  the  tipple  automatically.  At  some 
mines,  where  the  conditions  require  it,  more  complicated  tipples  are 
used,  notably  at  mine  Xo.  1  of  the  Gteorges  Creek  Coal  and  Iron 
Company,  at  Lonaconing.  At  this  mine  the  level  of  the  coal  at  the 
mouth  of  the  mine  is  not  high  enough  above  the  Cimiberland  and 
Pennsylvania  Railroad  siding  to  use  a  gravity  plane  advantageously, 
while  it  is  too  high  for  an  ordinary  chute  tipple.     To  avoid  breakage 
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Fig.  35. — Sketch  of  Body  of  Mine  Cars  used  by  Consolidation  Coal  Company. 


of  coal  a  Mitchell  cross-over  tipple  with  a  basket  attachment  is  used. 
At  this  tipple  the  coal  is  first  dumped  into  the  basket,  then  the  basket 
containing  the  coal  is  lowered  and  emptied  into  the  railroad  cars  on 
the  siding  of  the  Cumberland  and  Pennsylvania  Railroad.  Usually 
the  chute  stands  sideways  to  the  railroad  siding.  At  the  Jackson 
mines  of  the  x\merican  Coal  Company  a  Mitchell  tipple  is  in  opera- 
tion and  the  coal  is  dumped  endwise  into  the  railroad  cars.  Rail- 
road sidings  are  constructed  with  light  grades  passing  the  tipples,  so 
that  the  empty  and  loaded  cars  will  run  easily  and  at  the  same  time 
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be  controlled  while  running  towards  and  away  from  the  tipple. 
From  IJ  to  2  per  cent  grades  are  given  the  sidings.  The  railroad 
cars  are  controlled  by  their  brakes  and  by  blocks  of  wood  with  wooden 
handles  which  the  car  runner  wedges  between  the  rail  and  the  wheel. 
At  a  weigh  office,  sometimes  called  a  manifest  office,  a  short  distance . 
below  the  tipple,  each  railroad  car  is  weighed  after  it  is  loaded. 

Mine  cars. — ^Mine  cars  are  made  to  hold  from  2  to  2i  tons  of  coal. 
They  are  framed  of  oak,  the  bottoms  are  usually  made  of  1^-inch  oak 
plank  and  the  sides  of  1-inch  oak  boards. 

The  cars  are  generally  constructed  so  that  they  are  wider  at  tire 
top  than  at  the  bottom,  the  sides  having  a  flare  or  batter,  so  that  the 
top  of  the  car  projects  as  far  as  the  outside  of  the  wheels.  The  above 
cut  represents  the  car  commonly  seen  in  the  region. 

Each  car  is  provided  with  an  end  gate  which  is  hinged  at  the  top 
and  is  kept  closed  by  an  iron  pin  fitting  into  a  hole  in  the  iron  draw- 
bar of  the  car.  This  pin  must  be  pulled  before  the  car  is  dumped. 
The  car  is  so  placed  to  be  loaded  in  the  rooms  that  the  ends  opposite 
the  end  gate  is  nearest  to  the  "  face  "  of  the  coal,  by  so  placing  the 
car  the  end  with  the  gate  always  comes  out  of  the  mine  facing  the 
tipple.  Each  car  is  also  furnished  with  a  brake  to  control  it  on 
grades.  The  brake  commonly  used  is  the  old-fashioned  single  one, 
consisting  of  a  3  by  12-inch  block  between  the  wheels  operated  by  a 
lever  at  the  side  of  the  car.  This  brake  has  not  sufficient  ix)wer  to 
control  the  cars  on  heavy  grades  and  formerly  the  brakemen  had  to 
insert  a  piece  of  wood,  called  a  "  sprag,"  between  the  spokes  of  tlie 
wheels.  The  sprag  caught  against  the  bottom  of  the  car  as  the  wheel 
revolved  and  stopped  it.  The  loss  of  many  fingers  and  tluimbs 
resulted  from  the  use  of  sprags.  Now  the  double  brake  designed  first 
by  John  T.  Pierce  in  1868,  and  since  much  improved  upon,  is  u^el 
where  grades  are  heavy.  An  iron  bar  passes  under  the  car  and 
operates,  as  shown  in  the  cut,  a  pair  of  wooden  blocks  between  the 
wheels  on  each  side  of  the  car.  The  brake  lever  or  handle  is  gener- 
ally placed  on  the  left  hand  facing  the  end  gate  of  the  car,  so  that 
the  driver  can  handle  the  brake  with  his  right  hand.     Wooden  han- 
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dies  are  preferred  by  most  operators,  as  they  have  more  elasticity  than 
iron. 

The  wheels  revolve  on  their  axles  instead  of  with  their  axles,  as 
the  wheels  of  railroad  cars  do.  Mines  having  steep  gravity  planes 
have  a  front  board  built  above  the  gate  ends  to  keep  the  coal  in  place 
when  the  cars  are  run  down  the  planes. 

Irregularities  of  the  "  Big  Vein." 

The  thickness  of  the  "  Big  Vein,"  as  well  as  that  of  the  smaller 
seams  of  coal  is  variable.  In  the  same  mine  the  coal  bed  is  frequently 
found  both  considerably  thicker  and  thinner  than  its  normal  size. 
It  is  a  general  rule  that  whenever  the  seam  has  an  unusual  thickness 
or  tliinness  that  there  is  an  area  nearby  of  thinner  or  thicker  coal 
respectively,  and  the  average  height  of  the  thickest  and  thinnest  part 
of  the  seam  is  nearly  the  normal  size  of  the  coal  bed. 

Some  inconvenience  in  mining  is  caused  by  the  sudden  changes  in 
the  pitch  of  the  seam  which  sometimes  upset  prearranged  plans  for 
haulage  and  drainage. 

Such  a  change  of  pitch  occurs  in  mine  No.  3  of  the  Georges  Creek 
Coal  and  Iron  Company  near  Lonaconing.  In  the  trough  of  the 
basin  rolls  of  the  coal  bed  causing  uneven  grades  are  also  found. 

In  the  works  of  the  Eckhart  mine,  or  Ocean  Xo.  3^,  is  a  small  knoll 
which  dips  in  all  directions. 

The  area  of  the  Georges  Creek  Coal  basin  is  parallel  to  the  general 
trend  of  the  strata  of  the  Appalachian  region,  and  has  a  course  of 
about  X.  35°  E.  The  axis  also  generally  inclines  gqntly  towards 
the  northeast.  The  effect  of  the  inclination  of  the  axis  is  to  produce 
a  slightly  different  line  of  strike  or  water-level  line  of  the  coal  beds 
on  either  side  of  the  basin.  These  lines  of  strike  generally  diverge 
slightly  from  each  other  towards  the  northeast  but  are  not  uniform 
over  any  large  extent  of  territory,  and  the  differences  are  usually  too 
slight  to  be  noticeable.  The  northern  inclination  of  the  axis  of  the 
basin  produces  a  fall  of  forty  feet  from  the  lowest  point  of  the  "  Big 
Vein  "  at  Midland  to  its  lowest  point  near  the  foot  of  the  Consolida- 
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tion  Coal  Company's  pumping  shaft,  a  distance  of  three  miles. 
Between  these  two  points,  however,  there  is  an  anticlinal  ridge  which 
crosses  the  axis  of  the  basin  and  prevents  the  pumping  shaft  from 
draining  the  workings  of  Ocean  Xo.  1.  Faults,  clay  veins,  and 
"  horse-backs  "  are  rarely  found  in  the  "  Big  Vein  "  mines  of  the 
Georges  Creek  region. 

Cleavage  planes. — The  planes  of  cleavage  of  the  bituminous  coal 
beds  known  as  the  "  butts  "  and  "  faces ''  are  either  not  found  at  all 
or  only  imperfectly  developed  in  the  "  Big  Vein  "  of  Georges  Creek. 
The  Upper  Sewickley  coal  bed  lying  about  110  feet  above  the  '*  Big 
Vein  "  in  the  central  part  of  the  region,  however,  has  this  cleavage 
well  developed,  and  owing  to  its  resemblance  in  that  respect  to  the 
bituminous  coals  it  received  the  name  of  the  "  Gas  Coal  Vein  "  in  the 
early  years  of  coal  mining  in  the  Georges  Creek  valley.  This  cleav- 
age, which  produces  the  cubical  fracture  of  the  gas  coals,  however,  is 
the  only  point  of  resemblance  that  the  Upper  Sewickley  coal  bed 
bears  to  the  bituminous  gas-coal  seams.  Some  portions  of  some  of 
the  coal  beds  have  the  cleavage  while  in  other  benches  of  the  same 
seams  it  does  not  appear.  The  lower  bench  of  the  "  Dirty  Nine-foot 
Vein,''  or  Franklin  seam,  in  the  Union  Mining  Company's  mine  near 
Barton,  has  no  noticeable  cubical  fracture,  in  that  respect  resembling 
the  "  Big  Vein."  Near  the  top  of  the  seam,  however,  a  thin  layer 
of  coal  is  found,  which  has  the  cubical  fracture  well  developed, 
thus  strongly  resembling  the  coal  of  the  Upper  Sewickley  or  Tyson 
seam. 

Small  Veixs. 

Only  within  the  last  three  or  four  years  has  the  development  of 
the  smaller  coal  seams  of  the  region  received  much  attention,  for 
only  within  tlie  last  few  years  have  the  conditions  of  labor  and  the 
state  of  the  coal  market  allowed  the  operator  to  mine  them  at  a  profit. 
Probably  no  greater  drawback  to  their  earlier  development  has  existed 
than  the  inability  of  the  operator  to  find  men  to  work  them  at  a  price 
per  ton  that  would  offset  the  freight  differential  that  the  railroad  com- 
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panics  have  arbitrarily  placed  upon  them  for  shipment  to  the  sea- 
board. The  coal  of  some  of  the  smaller  seams  is  usually  of  excel- 
lent quality  and  if  properly  operated  is  but  slightly  if  at  all  inferior 
to  the  coal  of  the  "  Big  Vein."  All  through  the  region  from  one  end 
to  the  other  the  small  seams  are  now  being  worked.  The  Consolida- 
tion Coal  Company  now  has  three  mines  in  the  Tyson  or  Upper 
Sewickley  seam  from  which  fuel  is  supplied  to  the  engines  of  the 
Cumberland  and  Pennsylvania  Railroad  or  to  the  boilers  of  their 
^'  Big  Vein  "  plants.  The  Georges  Creek  Coal  and  Iron  Company 
has  just  completed  a  washing  plant  to  wash  the  slack  from  its  small 
vein  mines  by  which  a  smithing  coal  of  excellent  quality  is  obtained, 
while  the  Union,  American,  Xew  Central,  and  Cumberland  Basin 
mines,  operated  at  the  southern  end  of  the  basin,  are  mining  them 
extensively. 

The  coal  beds  other  than  the  "  Big  Vein  "  worked  are  the  "  Six- 
foot  ''  or  Lower  Kittanning,  the  Upper  Freeport,  the  "  Four-foot " 
or  Bakerstown,  the  Franklin  or  *'  Dirty  Nine-foot,"  and  the  Tyson, 
corresponding  to  the  Upper  Sewickley  coal  bed  of  Pennsylvania. 
Besides  these  the  Brookville  or  Bluebaugh  and  Clarion  or  Parker 
seams  lying  below  the  "  Six-foot "  vein  are  mined  at  Barrellville, 
wliile  the  Wayricsburg,  100  feet  above  the  Tyson,  is  operated  by  the 
American  Coal  Company  just  south  of  Lonaconing.  As  far  as  the 
experience  of  operators  in  the  region  has  gone,  the  "  Six-foot  "  and 
Tyson  seams  are  found  to  be  subject  to  more  or  less  irregularity  of 
thickness  and  some  "  horse-backs."  The  Tyson  coal  bed  is  a  split 
seam,  the  two  benches  of  which  are  separated  in  the  middle  of  the 
region,  by  about  18  feet  of  rock,  mainly  limestone. 

Miners  are  paid  by  the  ton  of  2240  pounds.  The  present  rates  of 
the  region  are  60  cents  for  digging  and  loading  the  coal  in  rooms  and 
70  cents  for  heading  drivers.  All  other  labor  connected  with  the 
mining  of  the  coal  is  paid  by  the  day.  Miners  are  paid  twice  a 
month.  The  operators  have  no  company  stores  in  the  State  of  ^fary- 
land  and  the  men  buy  provisions  where  they  please,  ifany  of  the 
larger  com])anies  own  houses  which  they  rent  to  their  employees. 
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The  miner's  picks  are  usually  sharpened  and  his  tools  kept  in  order 
by  the  blacksmith  employed  by  the  operator.  One  cent  a  ton  is 
usually  deducted  from  their  earnings  to  cover  this  expense.  The 
companies  usually  have  an  arrangement  with  their  men  by  which  one 
dollar  a  month  is  deducted  from  the  wages  of  each  miner  to  pay  for 
medical  attendance. 

CcvL  Operations. 

The  following  operators  are  engaged  in  mining  the  coals  of  Mary- 
land for  the  general  market: 

Consolidation  Coal  Company. 

Union  [Mining  Company. 

Georges  Creek  Coal  and  Iron  Company. 

Maryland  Coal  Company. 

American  Coal  Company. 

Xew  Central  Coal  Company. 

Cumberland  Basin  Coal  Company. 

Georges  Creek  and  Bald  Knob  Coal  Company. 

Braddock  Coal  Company. 

Frostburg  Coal  Mining  Company. 

Chapman  Coal  Mining  (\)mpany. 

Piedmont  and  Georges  Creek  Coal  Company. 

Midland  Mining  Company. 

Phoenix  and  Georges  Creek  Mining  Company. 

Piedmont-Cumberland  Coal  Company. 

jMoscow-Georges  Creek  Mining  Company. 

Cumberland-Georges  Creek  Coal  Company. 

Piedmont  Mining  Company. 

Lonaconing  Coal  Company. 

Coromandel  Coal  Company. 

G.  C.  Pattison. 

Monroe  Coal  Mining  Company.  * 

Upper  Potomac  Mining  Company. 
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Datesman  Coal  Company. 

Stoyer  Kun  Coal  Company. 

Blaine  Mining  Company. 

Garrett  County  Coal  and  Mining  Company. 

Davis  Coal  and  Coke  Company. 

THE    CONSOLIDATION    COAL    COMPANY. 

The  Consolidation  Coal  Company  operates  the  following  mines  in 
the  Georges  Creek  region :  Ocean  ^No.  1  at  Ocean,  Ocean  No.  2  at 
Frostburg,  Ocean  No.  3  at  Hoffman,  Ocean  No.  3i  at  Eckhart,  Ocean 
No.  7  at  Lord,  Ocean  No.  8  at  Midland,  Frost  mine  just  north  of 
Frostburg,  two  mines  in  the  Upper  Sewickley  seam  near  Frostburg, 
and  a  mine  in  the  Upper  Sewickley  at  Lord  or  Ocean  No.  7.  These 
mines  extend  from  the  northern  end  of  the  town  of  Frostburg  to 
ilidland,  and  occupy  the  greater  part  of  the  northern  half  of  the 
Georges  Creek  coal  basin. 

Ocean  No.  1, — The  plant  and  opening  of  Ocean  mine  No.  1  of 
the  Consolidation  Coal  Company  at  Ocean  Station  on  the  Cumber- 
land and  Pennsylvania  Railroad,  lie  a  mile  to  the  east  of  the  center 
of  the  coal  basin.  The  mine  is  entered  by  a  slope  and  the  coal  from 
a  large  area  of  "'  Big  Vein  "  lying  in  the  center  of  the  basin  is 
brought  to  the  surface  through  this  oi:>ening.  The  average  thickness 
of  coal  of  this  mine  is  about  nine  feet.  The  workings  extend  to  the 
northeast  nearly  to  the  workings  of  the  old  Borden  shaft.  They  join 
Ocean  No.  7  to  the  west,  the  Georges  Creek  Coal  and  Iron  Com- 
pany's mines  No.  1  and  No.  4  on  the  south,  and  Ocean  No.  8  on  the 
southeast  and  east. 

About  600  men  were  employed  and  35  mules  used  in  the  under- 
ground operations  of  this  mine  in  1902,  the  maximum  daily  output 
of  the  mine  for  that  year  being  about  2000  tons.  The  loaded  mine 
cars  in  "  trips  ''  of  27  cars  are  hauled  up  a  single-track  incline  to  the 
surface  and  landed  ^ lose  to  the  tipple  by  an  18  x  36-inch  double 
cylinder  geared  engine  which  operates  two  drums  3x8  feet.     One 
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of  these  drums  winds  a  haulage  rope  1^  inch  in  diameter  which  pulls 
the  "  trip  "  up  the  incline.  A  full  day's  work  at  Ocean  Xo.  1  con- 
sists of  31  "  trips  "  of  27  cars  each.  The  other  drum  winds  a  tail- 
rope  i  inch  in  diameter  which  is  attached  to  the  end  of  the  "  trij) " 
(or  train)  of  cars  nearest  the  mine.  The  grade  of  the  inclined  plane 
at  the  mouth  of  the  mine  is  12  feet  in  100  feet  and  is  steep  enough 
close  to  the  entrance  of  the  mine  for  the  empty  "  trip  "  going  in  to 
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Fig.  36. — Sketch  of  Track  Arrangement  at  Ocean  No.  1,  Consolidation  Coal 

Company. 


pull  the  haulage  rope  with  it.  As  the  inclined  plane  approaches  the 
center  of  the  coal  basin  the  grades  become  less  and  finally  are  not 
sufficient  for  the  mine  cars  to  run  by  gravity  so  that  a  tail-rope  is 
required  to  return  the  empty  cars  to  the  point  in  the  main  heading 
whence  they  are  taken  by  a  compressed-air  locomotive  weighing 
30,000  pounds  and  distributed  to  the  side  entries.  This  locomotive 
is  supplied  with  compressed  air  by  a  duplex  three-stage  Corliss  com- 
pressor situated  on  the  surface.     The  compressed  air  at  a  pressure 
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of  850  pounds  per  square  inch  is  forced  into  the  mine  through  pipes 
and  the  locomotive  is  charged  from  this  pipe-line.  One  Ingersoll- 
Sergeant,  one  Sullivan,  and  two  Harrison  coal-mining  machines  were 
working  in  this  mine  in  1901,  the  power  used  to  operate  them  being 
compressed  air,  which  is  supplied  through  pipes  at  a  pressure  of 
about  100  pounds  to  the  square  inch  by  a  duplex  Corliss  air  com- 
pressor 16  X  18:J  X  36  inches  stationed  in  the  main  i)ower  house  on 
the  surface.  This  air  compressor  also  furnishes  power  to  work  two 
duplex  Worthing  pumps  (12  x  14x  10  inches),  one  Cameron  pump 
12  X  7  X  13  inches,  and  one  duplex  Jeanville  pump  14  x  14  x  36 
inches,  all  located  within  the  mine.  The  plant  includes  a  reserve 
straight  line  compressor  12  x  16i  x  36  inches  for  emergencies. 

The  ventilation  of  this  mine  as  well  as  that  of  Ocean  No.  8  is 
accomplished  by  two  direct-connected  Guibal  fans  with  spiral  casings. 
The  larger  of  these  fans  has  a  diameter  of  25  feet,  the  smaller  15 
feet.  A  battery  of  eight  return-tubular  boilers  (five  of  which  are 
60  inches  in  diameter  and  16  feet  long)  supplies  steam  at  a  pressure 
of  100  pounds  to  the  square  inch  to  the  tail-rope  engine,  the  air  com- 
pressor which  charges  the  mine  locomotive,  the  air  compressor  which 
supplies  air  to  the  pumps  and  mining  machinery,  and  the  two  fans. 

The  coal  is  worked  in  this  mine,  as  in  nearly  all  of  the  mines  of 
the  Consolidation  Coal  Company,  by  the  room  and  pillar  system.  A 
pillar  of  coal  50  feet  thick  is  usually  left  between  the  parallel  entries 
and  the  rooms  are  driven  12  to  14  feet  wide,  the  point  lines  of  the 
rooms  being  usually  55  feet  apart  so  that  a  pillar  of  coal  about  40 
feet  thick  supports  the  rooms  until  the  pillars  are  drawn.  The 
length  of  rooms  or  the  distance  between  each  set  of  parallel  side  en- 
tries is  usually  about  500  feet.  The  mine  cars  used  at  Ocean  I^o.  1 
as  well  as  Ocean  No.  7  have  a  capacity  of  5400  pounds  of  coal  and 
weigh  1600  pounds  when  empty.  The  gauge  of  mine  car  track  is  3 
feet.  The  mine  is  mainly  drained  by  the  water  tunnel  which  empties 
into  Georges  Creek  three-fourths  of  a  mile  below  the  mouth  of  Ocean 
Xo.  1  and  close  to  the  entrance  to  the  drift  of  Ocean  No.  8. 
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Ocean  No.  2  of  the  Consolidation  Coal  Company  is  a  drift  on  tbo 
western  outcrops  of  the  "  Big  Vein  '^  and  on  the  western  edge  of  the 
to^\Ti  of  Frostburg.  The  mine  has  no  railroad  connections  and  the 
coal  is  loaded  into  wagons  for  use  as  local  domestic  coal. 

The  capacity  of  the  mine  is  60  tons  as  a  maximum.  Ten  men 
are  employed,  and  three  mules  do  the  haulage  of  the  mine.  The 
coal  is  mined  by  pick- work  exclusively.  The  ventilation  is  natural 
and  the  mine  is  drained  by  the  other  workings  of  the  Consolidation 
Company  that  lie  below  it  in  the  center  of  the  basin.  The  gauge  of 
mine  car  tracks  is  3  feet  and  the  cars  weigh  1200  pounds  empty  and 
are  loaded  to  contain  a  ton  of  coal. 

Ocean  No.  S,  known  also  as  the  IIoflFman  mine  of  the  Consolida- 
tion Coal  Company,  has  its  tipple  on  the  end  of  the  Eckhart  branch 
of  the  Cumberland  and  Pennsylvania  Railroad,  a  mile  south  of  the 
Eckhart  mine  and  like  the  latter  is  a  slope  on  the  eastern  outcrop  of 
the  *'  Big  Vein."  Four  hundred  and  sixty  men  and  23  mules  were 
used  in  the  operation  of  this  mine  in  1001  and  the  maximum  daily 
outpiit  was  1500  tons  of  coal.  A  duplex  stationary  engine  geared 
to  a  drum  6  feet  in  diameter  winds  a  wire  roi)e,  which  pulls  the 
loaded  mine  cars  up  the  slope  and  lands  them  on  the  surface.  The 
empty  cars  return  into  the  mine  by  gravity,  pulling  the  r<>j)e  in  with 
them  to  the  foot  of  the  slope.  Two  compressed-air  motors  weighing 
30,000  pounds  each,  bring  the  loaded  cars  to  the  foot  of  the  sloi)e 
and  distribute  the  empties  into  the  headings.  Eleven  comprcsseJ- 
air  motors  weighing  1000  pounds  gather  the  cars  in  the  rooms.  The 
motors  are  supplied  with  air  from  the  high-pressure  compressor  lo- 
cated at  the  Pumping  Shaft.  Eight  pumps  with  an  average  capacity 
of  100  gallons  per  minute  drain  the  mine  and  a  direct-connected 
Guibal  fan  20  feet  in  diameter  constructed  for  either  compressed 
or  exhaustive  ventilation  furnishes  it  with  air.  Four  return-tubular 
boilers  16  feet  long  and  00  inches  in  diameter  supply  steam  to  the 
fan  pumps  and  stationary  engine. 

The  usual  pillar  and  room  system  is  employed  in  this  mine  for 
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working  the  coal.  Rooms  are  driven  12  to  14  feet  wide.  In  the 
newer  working  of  the  mine  the  centers  of  the  rooms  are  usually  100 
feet  apart,  and  300  to  400  feet  is  left  between  each  pair  of  parallel 
headings.  In  the  older  workings  the  rooms  were  driven  with  35 
feet  between  centers  and  the  intervals  between  headings  were  greater. 
The  coal  is  9  feet  thick  and  is  mined  exclusively  by  pick-work.  The 
mine  cars  are  loaded  to  contain  5400  pounds  of  coal  and  weigh  1600 
pounds  when  empty.  The  gauge  of  tracks  is  3  feet.  The  tipple 
consists  of  a  balance  cradle,  the  framework  supporting  it  being  of 
wood.  A  short  tramway  connects  the  mouth  of  the  slope  with  the 
tipple. 

Ocean  No,  3^, — At  Eckhart,  1^  miles  east  of  Frostburg,  the  Con- 
solidation Coal  Company  operate  their  Ocean  mine  No.  3^,  a  slope 
on  the  eastern  outcrop  of  the  "  Big  Vein."  Xinety  men  are  em- 
ployed, three  mules  are  used,  and  the  daily  output  of  the  mine  is 
250  tons.  A  14  x  30-inch  double  cylinder  geared  engine  with  a 
drum  6  feet  in  diameter  and  3  feet  wide  pulls  the  loaded  mine  cars 
up  an  incline  to  the  surface  and  drops  the  empty  cars  back  into  the 
mine.  A  tram  road  connects  the  opening  of  the  mine  with  the  tipple 
on  the  Eckhart  branch  of  the  Cumberland  and  Pennsylvania  Rail- 
road. The  mine  is  supplied  with  air  by  a  Guibal  fan  16  feet  in 
diameter  with  belt  connection,  constructed  for  either  exhaustive  or 
compressive  ventilation.  The  haulage  engine  and  fan  are  supplied 
with  steam  by  two  return-tubular  boilers  15  feet  long  and  54  inches 
in  diameter.  Xo  coal-mining  machinery  is  used.  The  mine  is 
drained  by  the  pumps  at  the  Pumping  Shaft  two  miles  southwest  of 
the  o])ening  of  the  shaft.  The  workings  of  the  Eckhart  and  the 
Hoffman  mines  join  and  frequently  roouLs  are  driven  and  the  coal 
brought  to  the  surface  up  the  Hoffman  slope  while  the  cOal  from  the 
pillars  between  the  same  rooms  is  shipped  from  the  Eckhart  tipple. 

Ocean  No.  7. — Ocean  mine  Xo.  7  of  the  Consolidation  Coal  Com- 
pany is  situated  at  the  head  of  Woodland  Run  on  a  branch  of  the 
Cumberland  and  Pennsylvania  Railroad  about  halfway  between 
Frostburg  and  Ix)naconing  and  a  mile  west  of  the  center  of  the 
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(Jeorges  Creek  coal  basin.  The  coal  operated  is  the  "  Big  Vein/' 
which  in  this  mine  is  about  9  feet  thick.  In  1902  about  750  men 
were  employed  at  this  mine  and  37  mules  were  used  in  the  inside 
work.  Three  thousand  eight  hundred  and  eighty  long  tons  of  coal 
have  been  loaded  at  this  mine  in  one  day,  over  one  tipple.  The  coal 
is  mined  from  each  side  of  the  narrow  valley  or  ravine  in  which  the 
tipple  and  tracks  are  located.  On  the  northwest  side  of  the  valley 
the  coal  is  mined  to  the  rise,  a  steam  locomotive  weighing  14,000 
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Fig.  C7. — Sketch  showing  Track  Arrangement,  Ocean  No.  7,  Consolidation  Coal 

Company. 


pounds  pushing  the  empty  cars  1400  feet  into  the  mine  through  one 
entry  and  the  loaded  coal  cars  running  out  to  the  tipple  through  an- 
other entry  by  gravity.  The  "  Big  Vein  "  coal  that  lies  l^tween 
these  openings  and  the  outcrop  of  the  western  edge  of  the  coal  basin 
is  brought  to  the  surface  through  these  drifts.  The  main  opening  of 
this  plant,  however,  is  on  the  southwest  side  of  the  ravine  and  through 
it  a  large  area  of  coal  that  lies  to  the  dip  is  brought  to  the  tipples. 
This  main  opening  is  made  secure  by  a  substantial  brick  arch  of 
sufficient  diameter  for  two  mine  car  tracks  to  enter.     A  short  dis- 
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tance  inside  of  the  mine  the  two  tracks  diverge,  one  passing  under  the 
other,  descending  in  two  directions  to  the  south  and  southeast  toward 
the  workings  of  Ocean  No.  1  and  the  center  of  the  coal  basin.  The 
loaded  cars  are  pulled  in  "  trips  '■  of  28  or  30  cars  up  the  least  steep 
of  these  slopes  or  inside  incline  planes  and  landed  just  outside  of  the 
mouth  of  the  mine,  by  an  engine  located  on  the  surface  operating  a 
double  drum  and  winding  a  1^-inch  pulling  rope.  From  the  mouth 
of  the  mine  the  loaded  cars  run  by  gravity  to  the  tipples.  From  the 
tipples  the  empty  mine  cars  return  towards  the  mine  by  gravity  as 
far  as  they  will  run  and  then  are  taken  in  **  trips  "  of  28  to  30  cars 
by  a  locomotive  weighing  30,000  pounds  up  the  grade  to  the  mouth 
of  the  mine  where  a  J-inch  tail-rope  is  attached  and  the  "  trip  "  of 
cars  is  pulled  into  the  mine  and  the  cars  hauled  to  the  various  head- 
ings, whence  they  are  taken  by  the  drivers  with  mules  and  distributed 
to  the  rooms.  The  loaded  mine  cars  are  brought  up  the  steeper  of 
the  two  inside  slopes  in  "  trips  "  of  17  or  18  cars  and  landed  on  the 
surface  by  another  stationary  engine  operating  a  drum  and  winding 
a  1^-inch  rope.  These  loads  are  then  hauled  by  the  locomotive  to  a 
point  where  they  will  run  by  gravity  to  the  tipples.  From  the  tipples 
they  are  returned  to  the  mines  in  the  same  manner  as  the  cars  from 
the  other  slope.  The  grade  of  the  steeper  inside  slope  is  sufficiently 
heavy  for  the  empty  cars  going  down  the  slope  to  take  the  pulling 
rope  in  with  them  and  a  tail-rope  is  therefore  unnecessary. 

For  ventilating  the  workings  of  Ocean  Xo.  7  two  direct-connected 
fans  of  the  Guibal  pattern  with  spiral  casings  are  used,  one  having 
a  diameter  of  12  feet  and  the  other  25  feet.  They  are  constructed 
so  that  they  can  be  used  for  either  exhaustive  or  compressive  ventila- 
tion. Steam  is  supplied  to  the  stationary  engines  and  fans  by  six 
return-tubular  boilers,  three  of  which  are  50  inches  in  diameter  and 
14  feet  long  and  three  are  60  inches  in  diameter  and  16  feet  long. 
The  mine  is  mainly  self-draining  through  the  water-level  drainage 
tunnel  that  runs  through  the  center  of  the  coal  basin  and  empties 
into  Georges  Creek  below  the  mouth  of  Ocean  Ifo.  8  at  Midland. 
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One  pump  only  is  used,  having  a  capacity  of  150  gallons  of  water 
per  minute. 

The  coal  from  Ocean  Xo.  7  is  dumped  into  the  railroad  cars  on 
the  branch  of  the  Cumberland  and  Pennsylvania  Railroad  over  two 
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Fig.  38. — Sketch  showing  Main  Tipple,  Ocean  No.  7,  Consolidation  Coal 

Company. 


tipples,  in  addition  to  which  the  plant  has  a  tipple  for  supplying 
locomotives  with  fuel  as  well  as  a  tipple  and  chute  for  loading  wagons 
with  coal  for  local  domestic  use.  The  main  tipple  is  constructed  to 
screen  the  coal  and  load  the  lump  and  nut  coal  into  two  box  cars  at 
once,  and  the  slack  at  the  same  time  into  a  gondola  or  flat  railroad 
car  standing  on  a  third  track  under  the  tipple. 
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The  chute  of  this  tipple  is  also  furnished  with  folding  steel  iron 
flaps  or  doors  which  shut  down  and  cover  the  screen  when  run  of  mine 
coal  is  to  be  loaded.  When  the  screens  are  covered  run  of  mine  coal 
can  be  loaded  into  cars  on  either  of  the  outside  railroad  tracks  shown 
in  the  sketch  but  not  onto  cars  on  the  middle  track.  The  loaded  mine 
cars  are  dumped  at  this  tipple  by  means  of  a  piston  rod  working  in  a 
cylinder  operated  by  compressed  air.  To  the  end  of  the  piston  rod 
two  chains  are  attached  which  pass  over  two  pulleys  or  small  sheaves 
and  are  fastened  to  each  side  of  the  hind  end  of  the  tipple.  By  this 
appliance  the  cars  are  raised  and  dumped  onto  the  screen. 


Fig.  39. — Sketch  showing  Rocker  for  Dumping  Coal  used  by  Consolidation  Coal 

Company. 

The  three  other  tipples  of  this  plant  are  of  the  rocker  pattern, 
designed  by  Mr.  B.  S.  Randolph,  which  is  very  simple  in  construction 
and  effective  in  its  action.  The  T-rails  are  bolted  to  two  flat  strap 
iron  "  rockers.''  As  the  car  is  run  onto  the  tipple  and  strikes  the 
horns,  its  momentum  tips  the  rockers  towards  the  chutes.  The  end 
gate  of  the  mine  car  being  latched  by  a  lever  projecting  beyond  the 
side  of  the  car,  the  lever  strikes  an  iron  loop  bolted  to  the  side  of  the 
tipple.  The  end  gate  is  unlatched  and  opens,  allowing  the  coal  to  fall 
into  the  chute.  The  rocker  is  kept  in  place  by  iron  pins  in  the  frame, 
work  underneath  the  rockers  which  fit  into  slots  or  notches  in  the 
rocker.     The  chiite  over  which  the  run  of  mine  coal  is  mainly  loaded 
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is  sprinkled  with  water  from  a  pipe  above  to  induce  the  coal  to  slide 
in  it  more  freely. 

The  coal  in  Ocean  No.  7  is  mined  both  by  pick  and  by  coal-mining 
machines.  Six  machines  were  in  use  in  this  mine  during  the  past 
year,  all  of  them  being  the  "  puncher  "  type,  one  Harrison  and  five 
IngersoU-Sergeant  mining  machines.     Mine  cars  are  of  the  pattern 


Fio.  40. — Sketch  of  Track  Arrangement,  Ocean  No.  8,  Consolidation  Coal 

Company. 


common  to  the  Consolidation  Coal  Company,  and  the  gauge  of  the 
mine  tracks,  as  of  all  the  plants  of  this  company,  is  three  feet.  The 
rooms  are  usually  driven  in  Ocean  No.  7  with  centers  65  feet  apart 
Ocean  No.  8  of  the  Consolidation  Coal  Company  has  its  tipple  on 
a  siding  of  the  Cumberland  and  Pennsylvania  Railroad  on  the  west 
side  of  Georges  Creek  close  to  Midland  station,  the  workings  of  this 
mine  adjoining  those  of  Ocean  No.  1  and  No.  4  of  the  Georges  Creek 
Coal  and  Iron  Company.  The  mouth  of  this  mine  is  about  three- 
fourths  of  a  mile  east  of  the  middle  of  the  coal  basin  and  the  main 
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headings  driyen  southwest  nearly  on  the  strike  of  the  coal,  takes  out 
the  coal  that  lies  to  the  rise  toward  the  east  between  it  and  the  out- 
crop line  formed  by  the  erosion  of  the  waters  of  Georges  Creek.  An 
area  of  coal  adjoining  this  mine  also  on  the  east  was  formerly  oper- 
ated at  this  point  by  the  Big  Vein  Coal  Company.  The  present  mine 
was  opened  and  operated  by  the  Consolidation  Coal  Company  in 
May,  1902 ;  in  December  of  that  year  the  daily  capacity  was  250  tons 
of  coaL  Fifty-three  miners  and  twelve  outside  employees  were  en- 
gaged in  mining  and  shipping  this  coal.  A  four-ton  compressed-air 
motor  is  used  to  bring  the  coal  from  the  interior  of  the  mine  to  the 
tipple  and  the  same  motor  is  used  to  return  the  empty  cars  into  the 
mine.  The  motor  is  supplied  with  air  from  the  high-pressure  com- 
pressor or  locomotive  charger  stationed  at  the  plant  of  Ocean  No.  1. 
The  mine  is  also  ventilated  by  the  fans  of  Ocean  No.  1  and  most  of 
the  water  generated  in  the  mine  flows  out  through  the  workings  of 
Ocean  No.  1  into  the  main  drainage  ttmnel  which  has  its  outlet  to 
Georges  Creek  almost  immediately  underneath  the  entrance  to  the 
mine.  The  drainage  tunnel  was  driven  from  Gteorges  Creek  at  Mid- 
land about  700  feet  through  rock  to  tap  and  drain  the  "  Big  Vein '' 
at  the  bottom  of  the  coal  basin.  From  the  point  where  the  drainage 
tunnel  taps  the  "  Big  Vein  "  a  water-level  heading  was  driven  through 
the  basin  and  this  heading  now  drains  the  Georges  Creek  Coal  and 
Iron  Company's  mine  No.  1  as  well  as  Ocean  Nos.  7  and  8  and  the 
upper  workings  of  Ocean  No.  1. 

Frost  mine, — On  the  west  side  of  the  Cumberland  and  Pennsylva- 
nia Railroad  at  the  head  of  the  valley  formed  by  Jennings  Run  and 
directly  opposite  Union  mine  No.  1  of  the  Union  Mining  Company, 
is  the  Frost  mine  of  the  Consolidation  Coal  Company.  The  tipple 
of  this  mine  is  within  a  few  hundred  feet  of  the  lower  end  of  the  Y 
or  switchback  of  the  Cumberland  and  Pennsylvania  Railroad  and  is 
located  where  the  engines  stop  so  that  they  can  take  on  coal  before 
switching  into  or  from  the  Y.  The  tipple  is  chiefly  constructed  for 
the  purpose  of  coaling  engines.     About  1000  feet  of  tram  road  con- 
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nect  the  mine  with  the  tipple  and  horses  or  mules  are  used  for  haul- 
age. Before  coming  upon  the  tipple  the  mine  cars  enter  a  long  shed 
covered  with  corrugated  iron  and  built  upon  trestle  work  The 
cars  are  run  into  this  shed  and  held  in  readiness  for  coaling  locomo- 
tives. The  coal  mined  is  the  "  Big  Vein  "  and  is  about  9  feet  thick 
and  the  workings  of  the  mine  are  in  the  direction  of  and  partly  under 
the  town  of  Frostburg.  Twenty  men  and  three  mules  are  employed 
and  the  daily  capacity  of  the  mine  is  75  tons.  The  ventilation  is 
natural  and  the  mine  is  self-draining.  The  mine  cars  are  of  the 
style  and  capacity  common  to  the  Consolidation  Coal  Company. 

Upper  Sewickley  mines. — ^At  the  upper  end  of  the  Y  of  the  Cum- 
berland and  Pennsylvania  Railroad  a  mile  and  a  half  northeast  of 
Frostburg^  the  Consolidation  Coal  Company  has  opened  a  mine  in 
the  Upper  Sewickley  or  Tyson  coal  seam  for  the  purpose  of  coaling 
the  locomotives  of  the  Cumberland  and  Pennsylvania  Railroad. 
Just  south  of  Frostburg  the  company  has  an  opening  in  the  same 
seam  to  supply  fuel  to  the  town,  and  at  Lord  the  boilers  of  the  plant 
of  Ocean  No.  7  are  fired  by  coal  mined  from  an  opening  in  the  Upper 
Sewickley  coal  seam.  The  coal  mined  from  these  mines  in  the  Up- 
per Sewickley  seam  has  proved  very  satisfactory  for  the  piirposes  for 
which  it  is  used  but  the  company  has  not  as  yet  put  it  on  the  market 

Pumping  station. — In  addition  to  the  numerous  mines  it  operates 
the  Consolidation  Coal  Company  maintains  a  pumping  station  for 
the  purposes  of  draining  portions  of  the  company's  mines  which  lie 
in  the  bottom  of  the  basin.  The  pumping  shaft  is  located  at  very 
nearly  the  axis  of  the  basin,  a  mile  and  a  half  west  of  the  mouth  of 
Ocean  mine  No.  3  (Hoffman),  the  lower  workings  of  which  it  drains. 
The  shaft  is  sunk  to  the  "  Big  Vein  "  and  is  about  250  feet  deep.  It 
has  no  railroad  connections  for  shipping  coal,  although  it  is  but  a 
few  hundred  yards  from  the  Cumberland  and  Pennsylvania  Railroad. 
Only  enough  coal  is  mined  and  housed  at  the  shaft  to  supply  the  boil- 
ers which  operate  the  pimips  and  compressors  located  at  this  plant 

The  coal  from  the  shaft  is  shovelled  from  the  mine  cars  into  the 
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fire-boxes  of  the  6-ton  return-tubular  boilers  16  feet  long  and  60 
inches  in  diameter  with  which  this  plant  is  equipped.  About  forty 
men  are  employed  and  two  mules  are  used  for  haulage  purposes.  The 
equipment  consists  of  a  geared  hoisting  engine.  One  three-stage 
compound  Norwalk  air  compressor,  having  a  capacity  of  500  cubic 
feet  of  air  per  minute,  two  straight-line  compressors  with  capacities 
of  300  cubic  feet  per  minute  each  and  one  duplex  Corliss  air  com- 
pressor with  a  capacity  of  1400  cubic  feet  per  minute.  The  pimips 
installed  at  this  plant  are  one  duplex  compound  condensing  pump 
with  a  capacity  of  2500  gallons  per  minute,  two  duplex  pumps  with 
capacities  of  1100  gallons  per  minute  each,  and  one  Cameron  pump, 
the  capacity  of  which  is  300  gallons  per  minute. 

UNION  MINING  COMPANY  AND  COMPANIES  ASSOCIATED  WITH  IT. 

The  Union  Mining  Company,  the  New  York  Mining  Company,  the 
Barton  and  Georges  Creek  Valley  Coal  Company,  and  the  Potomac 
Coal  Company,  for  all  of  which  the  Black,  Sheridan,  and  Wilson 
Company  are  the  selling  agents,  operate  the  Union  Mine  No.  1,  just 
north  of  Frostburg ;  Union  Mine  No.  2,  a  mile  north  of  Frostburg ; 
Carlos  Mine  No.  1,  near  Carlos;  Carlos  Mine  No.  2,  near  Carlos; 
and  the  Potomac  mine  near  Barton. 

Union  No,  1. — The  plant  of  Union  mine  No.  1,  operated  by  the 
Union  Mining  Company  under  lease  from  the  Consolidation  Coal 
Company,  is  situated  on  a  siding  of  the  Cumberland  and  Pennsyl- 
vania Hailroad  at  the  head  of  the  valley  of  Jennings  Run  and  on  the 
northern  limits  of  the  town  of  Frostburg  and  not  far  from  the  north- 
em  end  of  the  Georges  Creek  coal  basin.  The  coal  worked  is  the 
"  Big  Vein,"  which  in  this  part  of  the  region  is  ordinarily  between 
8  and  9  feet  thick.  In  1902  275  men  were  employed  and  27  horses 
used  for  hauling,  and  the  maximum  daily  output  of  the  mine  was 
1150  tons  of  coal.  The  entrance  to  this  mine  is  a  drift  a  mile  long 
through  the  old  New  Hope  mine.  A  gravity  plane  1200  feet  long 
with  IJ-inch  rope  is  in  operation  in  the  mine,  and  tandem  teams  of 
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horses  transfer  the  mine  cars  from  the  plane  a  mile  inside  of  the 
mine  month  to  the  tipples  and  retnm  the  empty  cars  to  the  plane. 
Two  tipples,  side  by  side,  load  the  coal  into  the  railroad  cars.  One 
of  these  tipples  dumps  the  coal  onto  a  plain  chute  for  shipping  run 
of  mine  coal,  the  other  passes  the  coal  over  a  screen  and  separates  the 
stock  from  the  lump,  loading  the  two  grades  of  coal  into  separate  rail- 
road cars.  Both  tipples  are  of  the  ordinary  T-rail  pattern  with  back- 
balance  weight  attached,  and  at  the  tipple  loading  run-of-mine  a 
Townsend  pin-puller  is  used.  The  mine  is  self -draining  and  is  ven- 
tilated by  a  fan  16  feet  in  diameter  having  a  capacity  of  18,000  cubic 
feet  per  minute .  and  supplied  by  a  35-horsepower  return-tubular 
boiler.  The  gauge  of  mine  car  tracks  is  4  feet  which  is  the  greatest 
width  of  track  used  in  the  region.  The  mine  cars  weigh  2040  pounds 
empty  and  contain  3i  gross  tons  of  coal  when  loaded.  The  coal  is 
mined  exclusively  by  pick-work. 

Union  No.  2. — On  the  east  side  of  the  Cumberland  and  Pennsyl- 
vania Railroad  and  the  valley  of  Jennings  Run,  two  miles  northeast 
of  Frostburg,  the  New  York  Mining  Company  operate  their  Union 
mine  No.  2.  In  1902  this  mine  was  capable  of  producing  1400  tons 
of  coal  daily  and  employed  over  400  men.  The  coal  mined  is  the 
"  Big  Vein,"  about  8  feet  thick  with  a  slate  band  between  the  two 
benches,  and  is  mined  exclusively  by  pick-work.  The  mine  has  a 
double  drift  opening.  Thirty-five  horses  are  used  for  underground 
haulage  and  the  coal  is  brought  to  the  surface  by  tandem  teams.  The 
tipple,  a  Mitchell  dump,  on  a  siding  or  back  switch  of  the  Cumber- 
land and  Pennsylvania  Railroad  is  close  to  the  mouth  of  the  mine. 
The  drainage  is  natural.  The  mine  is  ventilated  by  two  fans  of  12 
and  16  feet  diameter,  one  supplying  exhaustive  and  the  other  com- 
pressive ventilation.  The  gauge  of  mine  track  is  4  feet.  The  mine 
cars  weigh  2040  pounds  and  are  built  to  contain  3^  tons  of  coal. 

Carlos  Nos.  1  and  2, — At  the  end  of  the  Carlos  branch  of  the 
Cumberland  and  Pennsylvania  Railroad  a  mile  and  a  half  west  of 
the  axis  of  the  coal  basin  the  Barton  and  Georges  Creek  Valley  Coal 
Company  operates  Carlos  mines  Nos.  1  and  2,  the  entrance  to  which  is 
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a  slope  in  the  "  Big  Vein  "  near  the  western  edge  of  its  outcrop.  In 
1902  the  mines  had  a  Tnaximixm  daily  output  of  1100  tons  of  coal  and 
350  men  were  employed  in  operating  them.  The  coal  is  brought  to  the 
surface  up  a  slope  2400  feet  long  by  a  double  14  x  18-inch  haulage 
engine  winding  a  wire  rope  an  inch  in  diameter  on  a  drum  (54x48 
inches).  A  gravity  plane  1200  feet  long  connects  the  mine  with  the 
tipple.  For  underground  haulage  two  gravity  planes  800  and  500 
feet  long  respectively  and  27  horses  are  required.  No  pumps  are 
needed  as  the  mines  are  naturally  drained  and  no  mining  machinery 
is  used.  The  ventilation  is  accomplished  by  two  fans,  which  force 
air  into  the  workings.  The  diameters  of  the  fans  aife  16  and  10  feet 
respectively  and  their  combined  capacity  is  8000  cubic  feet  of  air  per 
minute.  The  hoisting  engine  and  fans  are  supplied  with  steam  by 
three  boilers,  two  of  which  are  of  a  locomotive  type  and  have  a  rated 
capacity  of  50  horsepower  each,  and  the  third  is  upright  and  of  20 
horsepower  rated  capacity.  The  gauge  of  mine  car  tracks  is  4  feet 
and  the  mine  cars  weigh  2040  pounds  when  empty  and  hold  3i  tons 
of  coal. 

Potomac  mines. — In  1903  the  Potomac  Coal  Company  opened  a 
drift  mine  in  the  Franklin  or  "  Dirty  Nine-foot "  vein  on  the  south 
side  of  the  valley  of  Moores  Run,  three-fourths  of  a  mile  east  of  Bar- 
ton. The  mine  is  developed  to  produce  nearly  100  tons  of  coal  per 
day  and  gives  employment  to  about  25  men.  Three  mules  are  used. 
A  short,  steep  gravity  plane  of  three  rails  connects  the  entrance  of 
the  mine  with  its  tipple  on  the  Union  Mining  Company's  (48-inch 
gauge)  railroad.  Over  this  tipple  the  small  mine  cars,  holding  about 
a  ton  of  coal  when  topped,  are  dumped  into  larger  cars  containing 
about  three  tons  of  coal.  The  latter  are  run  by  a  small  locomotive 
to  the  tipple  of  the  Union  Mining  Company's  old  Potomac  and  Ba^ 
ton  "  Big  Vein  "  mines,  on  a  siding  of  the  Cumberland  and  Penn- 
sylvania Railroad,  one-quarter  mile  below  Barton.  The  tipple  is  an 
old-fashioned  rolling  saddle  that  empties  the  tramway  cars  sidewise 
into  the  railroad  cars  by  rolling  the  former  over  on  their  sides.  In 
this  mine  the  bottom  bench  of  the  "  Dirty  Nine-foot "  seam  is  worked. 
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The  bench  varies  from  22  to  36  inches  in  thickness.  The  mine  is 
opened  by  a  double-entry  system.  The  rooms  are  intended  to  be  14 
feet  wide.  In  entries  holes  for  shooting  down  the  top  are  drilled  in 
a  thin  layer  of  coal  and  the  roof  is  blown  down  to  give  sufficient  head 
room  for  men  and  mules. 

Until  the  present  year  the  Potomac  Coal  Company  operated  a  mine 
in  the  Bakerstown  or  "  Four-foot "  vein  on  the  south  side  of  Moores 
Bun  just  west  of  the  mine  just  described.  This  mine  in  1902  em- 
ployed 75  men,  worked  7  mules,  and  had  a  maximum  output  of 
300  tons  of  coal  daily.  At  present  this  mine  is  idle.  A  fan  20 
feet  in  diameter,  used  compressively,  ventilated  the  works  and  an  80- 
horsepower  horizontal  tubular  boiler  supplied  the  power  to  drive  the 
fan.  Small  mine  cars  (1500  pounds  capacity)  were  dumped  over 
the  tipple  of  the  mine  into  the  tram-road  cars  and  transferred  by  the 
locomotive  to  the  Potomac  tipple.  The  mine  lies  just  above  the 
water-level  of  Moores  Run  and  is  naturally  drained.  The  room  and 
pillar  system  of  mining  is  used.  The  rooms  are  15  to  20  feet  wide 
with  a  pillar  of  equal  thickness  between  them. 

THE  GEOEQES  CREEK  COAL  AND  lEON  COMPANY. 

The  Georges  Creek  Coal  and  Iron  Company  now  operate  four  drift 
mines  in  the  Pittsburg  seam  or  "  Big  Vein  "  and  have  lately  opened 
two  mines  in  the  Upper  Sewickley  or  Tyson  seam.  The  "  Big  Vein  ^' 
mines  operated  are  Mines  No.  1  and  4,  a  mile  north  of  Lonaconing ; 
Mine  I^o.  3  or  Pine  Hill,  one  and  a  half  miles  northeast  of  Lonacon- 
ing ;  Mine  !N"o.  12,  -two  miles  nortlieast  of  Lonaconing ;  Mines  No.  9 
and  10  or  Columbia,  two  and  a  half  miles  above  Lonaconing.  The 
Upper  Sewickley  mines  are  No.  16  and  No.  17. 

"  Big  Vein  "  Mines  No.  1  and  No.  i  of  the  Georges  Creek  Coal 
and  Iron  Company  lie  on  the  west  side  of  the  Georges  Creek  valley 
three-fourths  of  a  mile  north  of  the  corporate  limits  of  the  town  of 
Lonaconing.  The  entrances  to  the  two  mines  are  close  together.  No. 
1  mine  has  connections  with  and  tipples  on  both  the  Cumberland  and 
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Pennflylvania  and  the  west  branch  of  the  Georges  Creek  and  Cumber 
land  railroad.  The  coal  from  No.  4  mine  is  loaded  only  into  railroad 
cars  upon  the  tracks  of  the  former  road.  In  1902  the  daily  capacity 
of  mines  No.  1  and  No.  4  was  850  tons,  and  170  men  and  8  horses 
were  employed.  The  coal  is  brought  from  the  interior  of  the  mines 
to  the  surface  by  a  double  tail-rope  system  operated  by  a  stationary 
engine  on  the  surface  having  four  drums  6  feet  in  diameter  and  3  feet 
wide  and  winding  a  ^inch  hemp-center  steel-wire  rope.  The  en- 
gine is  supplied  by  a  150-horsepower  return-tubular  boiler.  At  the 
mouth  of  the  mines  the  tail-rope  is  disconnected  and  the  loaded  cars 
run  themselves  by  gravity  down  an  eight  per  cent  grade  to  a  landing 
near  the  tipple  on  the  Cumberland  and  Pennsylvania  Railroad, 
whence  they  are  run  by  hand  into  the  tipple.  The  empty  cars,  after 
being  dumped,  run  from  the  tipple  by  gravity  back  towards  the  mines. 
The  track  on  which  they  return  is  long  enough  to  hold  30  empty  cars 
at  a  time.  This  track  is  constructed  with  a  sufficient  grade  so  that 
the  front  car  of  each  "  trip  "  of  30  empty  cars  to  be  pulled  into  the 
mine  will  run  to  the  place  where  the  main  pulling  rope  disconnected 
from  the  "  trip  "  of  loaded  cars  can  be  attached  to  it. 

When  mine  cars  from  mine  No.  1  are  to  be  run  to  the  tipple  on 
the  Georges  Creek  and  Cumberland  Railroad  the  tail-rope  is  discon- 
nected from  the  front  end  of  the  "  trip  "  of  loaded  cars  when  it 
reaches  the  mouth  of  the  mine  and  in  place  of  it  one  end  of  a  "  cut- 
off "  rope  or  long  link  is  attached  to  the  front  end  of  the  "  trip." 
The  "cut-off"  rope  passes  out  the  center  of  the  track  to  a  "bull 
wheel "  near  the  tipple,  aroaind  this  wheel  and  returns  along  the  side 
of  the  track  to  the  mouth  of  the  mine.  The  tail-rope,  which  is  dis- 
connected from  the  "  trip,"  is  attached  to  the  other  end  of  the  "  cut- 
off "  rope,  and  the  tail-rope  then  pulls  the  "  trip  "  of  cars  to  the  tipple 
on  the  Georges  Creek  and  Cumberland  Railroad,  taking  the  pulling- 
rope,  which  is  still  attached  to  the  other  end  of  the  "  trip,"  with  it 
When  the  "  trip  "  of  empty  cars  is  brought  back  to  the  mouth  of  the 
mine  by  the  pulling-rope,  both  ends  of  the  "  cut-off  "  rope  are  brought 
back  to  the  mouth  of  the  mine  where  it  is  disconnected  from  the 
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"  trip  "  and  tail-rope  and  the  latter  is  replaced  on  the  hind  end  of 
the  "  trip  "  going  into  the  mine.  The  "  cut-off  "  rope  is  thus  left  in 
position  for  connecting  into  the  haulage  system  when  needed.  The 
main  tipple  of  mines  No.  1  and  No.  4  on  the  Cumberland  and  Penn- 
sylvania Railroad  is  a  Mitchell  tipple  with  an  iron  basket  attach- 
ment.    The  coal  is  first  dumped  into  the  basket  and  then  the  basket 
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Fig.  42. — Sketch  of  Basket  employed  in  Loadmg  Cars  by  Georges  Creek  Coal 

and  Iron  Company. 


containing  the  coal  is  lowered  into  the  railroad  cars^  the  main  object 
of  the  basket  being  to  prevent  breakage  of  the  coal  and  therefore  ob- 
tain a  greater  percentage  of  lump  coal.  The  basket  is  suspended  by 
a  wire  rope  wound  around  a  drum.  The  weight  of  the  coal  from  a 
mine  car  dumped  into  the  iron  basket  causes  the  basket  to  descend, 
the  drum  is  turned  and  another  wire  rope  with  a  weight  attached 
is  wound  upon  a  drum  of  larger  diameter  on  the  same  shaft  as  the 
smaller  drum.  When  the  basket  has  been  lowered  to  the  desired 
height  it  is  opened  by  chains  which  connect  it  with  the  framework 
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of  the  tipple.  When  the  coal  is  emptied  from  the  basket  the  weights 
attached  to  the  rope  of  the  larger  drum  wind  the  basket  rope  upon 
the  smaller  drum  again  and  lift  the  basket  up  to  the  level  of  the  flo«)r 
of  the  tipple.  The  basket  is  controlled  by  a  brake  band  on  the  larger 
drum  which  is  operated  bj  a  lever.  In  addition  to  the  Mitchell 
tipple  the  dump  has  also  a  chute  for  loading  box  cars.  On  the 
Georges  Creek  and  Cumberland  Railroad  the  tipple  for  loading  the 
coal  from  mine  No.  1  is  of  the  ordinary  frame  back-balance  pattern. 

The  entrances  to  mines  No.  1  and  No.  4  are  close  together  and  are 
very  nearly  at  the  center  of  the  coal  basin.  Mine  No.  1  reaches  the 
coal  that  lies  on  the  western  slope  of  the  basin  and  is  self-draining 
while  No.  4  is  in  that  part  of  the  "  Big  Vein  "  coal  lying  in  the 
center  of  the  basin  and  on  its  eastern  slope.  The  grades  in  the  latter 
mine  are  very  irregular  even  on  the  general  line  of  strike  of  the  coal 
basin  where  one  would  expect  to  find  a  nearly  uniform  water-level 
grade.  Mine  No.  4  is  partly  drained  by  a  connection  with  the  Con- 
solidation Coal  Company's  drainage  tamnel  and  at  present  no  pumps 
are  needed  for  draining  either  of  these  mines. 

Two  fans  of  Guibal  pattern  of  12  and  20  feet  diameter  respectively 
furnish  exhaustive  ventilation  to  mines  No.  1  and  No.  4.  The  fans 
are  supplied  by  steam  from  the  same  boiler  that  supplies  the  station- 
ary haulage  engines.  The  gauge  of  the  mine  car  tracks  used  at  these 
•two  mines  is  3  feet  and  the  cars  weigh  1800  to  2000  pounds  when 
empty  and  have  a  capacity  of  2^  tons  of  coal.  No  coal-cutting  or 
mining  machinery  is  used  in  either  of  these  mines  or  in  any  other  of 
this  company's  mines  in  the  Georges  Creek  region.  The  "  Big  Vein  " 
coal  is  from  10  to  11  feet  thick  in  these  mines. 

Mines  No.  9  and  10. — On  the  east  side  of  the  Georges  Creek  val- 
ley between  Midland  Junction  on  the  (Jeorges  Creek  and  Cumberland 
Railroad  and  the  town  of  Midland  is  a  series  of  drift  openings  known 
as  mines  No.  9  and  10  of  the  Georges  Creek  Coal  and  Iron  Com- 
pany. The  capacity  of  the  mines  is  160  tons  per  day  and  40  men 
are  employed.  The  "  Big  Vein,"  about  10  feet  thick,  is  mined  from 
these  drifts  and  the  coal  is  shipped  by  the  Georges  Creek  and  Cum- 
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berland  Railroad.  The  coal  is  brought  to  the  tipple  by  two  gravity 
planes  900  and  700  feet  long.  The  main  drift  is  at  the  extreme 
southern  point  of  the  coal  outcrop  on  the  hill  above  Midland  Junc- 
tion. The  longer  plane  connects  this  opening  with  the  tipple.  The 
surplus  power  of  the  longer  plane  is  utilized  to  bring  loaded  mine 
cars  from  two  openings  which  are  lower  than  the  main  opening  up 
an  incline  to  the  top  of  the  plane.  A  wire  rope  is  connected  with 
the  rear  end  of  the  loaded  "  trip  "  going  down  the  plane.  The  rope 
then  passes  around  a  bull-wheel  and  down  the  incline  to  the  open- 
ings at  the  foot  of  the  incline  where  the  end  of  the  rope  is  fastened 
to  the  car  to  be  brought  up.  The  rope  is  carried  down  the  incline 
by  the  empty  car,  the  rope  acting  as  a  brake  to  the  car  in  its  descent 
down  the  incline.  The  shorter  outside  gravity  plane  is  used  to 
bring  the  coal  from  another  drift  close  to  the  town  of  Midland  to  the 
tipple  and  a  tram  road  700  feet  long  connects  the  drift  with  the  plane. 
The  tram  road  has  a  grade  of  1^  per  cent  in  favor  of  the  loads  and 
the  cars  are  hauled  over  it  by  horses. 

The  main  mine  has  an  inside  gravity  plane  900  feet  long  as  well 
as  an  inside  incline  for  lowering  cars.  The  grade  of  the  latter  in- 
cline is  not  over  8  per  cent  and  a  single  bull-wheel  serves  to  run  down 
the  loaded  cars  and  bring  up  the  empty  ones,  the  two  being  con- 
nected with  a  wire  rope  which  passes  around  the  wheel.  A  brake- 
man  rides  on  each  "  trip  "  and  the  cars  are  controlled  entirely  by  the 
brakes.  Two  cars  are  run  in  a  "  trip  "  on  both  the  outside  and  in- 
side planes  and  usually  the  same  number  of  cars  are  run  at  once  on 
the  inside  and  outside  inclines.  The  gauge  of  the  mine  car  tracks 
is  3  feet  6  inches  and  the  mine  cars  weigh  1800  to  2000  pounds  and 
are  loaded  to  hold  2^  tons  of  coal.  The  drainage  and  ventilation 
are  both  natural.  The  coal  is  mined  exclusively  by  pick-work.  The 
usual  room  and  pillar  system  of  mining  is  used.  The  cover  of  the 
coal  is  not  great  and  rooms  are  driven  14  feet  wide  with  point  lines 
40  feet  apart. 

Mine  No.  S  or  Pine  Hill  mine. — ^Three-quarters  of  a  mile  to  the 
east  of  the  openings  of  mines  "No.  1  and  No.  4  and  on  the  opposite 
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side  of  the  valley  and  railroads  from  them  is  mine  No.  3  of  the 
Georges  Creek  Coal  and  Iron  Company,  also  known  as  Pine  Hill 
mine.  The  coal  worked  is  the  "  Big  Vein,"  which  is  from  10  to  11 
feet  thick  and  has  the  same  average  section  as  the  coal  in  mines  No. 
1  and  No.  4.  Seventy-five  men  and  7  horses  are  employed  to  pro- 
duce a  daily  output  of  250  tons  of  coal.     At  No.  3  mine  the  coal  bed 


FiQ.  43. — Sketch  showing  Track  Arrangement,  Union  Nos.  9  and  10,  Georges 
Creek  Coal  and  Iron  Company. 

lies  high  up  on  the  hill  on  the  eastern  rim  of  the  coal  basin  and  a 
rather  steep  gravity  plane  1200  feet  long  connects  the  openings  of 
the  drifts  with  the  tipple  on  the  Cumberland  and  Pennsylvania  Rail- 
road. Two  loaded  cars  descending  bring  two  empty  ones  to  the  top 
of  the  plane.  The  grades  of  the  coal  bed  within  the  mine  are  irr^- 
lar  and  in  many  places,  especially  near  the  eastern  outcrop,  very 
steep  and  two  inside  gravity  planes,  one  600  feet  long  the  other  1200 
feet  long  are  necessary  to  land  the  loaded  mine  cars  inside  of  and 
near  the  mouth  of  the  mines.     From  there  they  are  transferred  by 
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horses  to  the  top  of  the  outside  plane.  The  drainage  and  ventilation 
are  naturaL  The  great  difference  in  the  elevations  of  the  eastern 
outcrop  and  the  western  outcrop  of  the  coal  at  the  mouth  of  the  drifts 
produces  a  natural  draught  more  than  sufficient  for  the  requirements 
of  the  mine.  The  room  and  pillar  system  of  mining  is  employed. 
The  cover  on  the  mine  is  not  as  heavy  as  of  mines  No.  1  and  No.  4 
and  in  mining  smaller  pillars  are  left  between  the  rooms,  the  latter 
being  14  feet  wide  with  centers  40  feet  apart  so  that  a  pillar  of 
coal  of  about  25  feet  is  left  between  them. 


Fio.  44. — Sketch  showing  arrangement  of  Tipple  and  Prop-lift,  Pine  Hill, 
Georges  Creek  Goal  and  Iron  Company. 


In  the  workings  of  this  mine  along  the  eastern  outcrop  of  the  coal 
bed  the  grades  are  so  steep  that  the  loaded  mine  cars  have  sometimes 
to  be  let  down  to  the  headings  with  a  wire-rope  passing  around  a 
bull-wheel  near  the  face  of  the  room.  The  mine  car  tracks  of  this 
mine  have  a  gauge  of  3  feet  6  inches  and  the  empty  cars  weigh  1800 
to  2000  pounds  and  are  loaded  to  carry  2J  tons  of  coaL  The  tipple 
is  of  the  ordinary  back-balance  pattern  with  Townsend  automatic  pin- 
puller  and  dumps  sidewise  into  the  railroad  cars. 

The  tipple  has  also  an  incline  for  raising  props  and  mine  timber, 
the  surplus  power  of  the  loaded  cars  coming  down  the  gravity  plane 
being  utilized  to  lift  a  mine  car  of  props  from  the  prop  yard  to  the 
top  of  the  tipple.  This  is  accomplished  by  connecting  the  car  to  be 
raised  by  a  wire-rope  to  the  rear  end  of  the  empty  "  trip  "  going  up 
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the  plane.  When  the  car  of  props  or  timber  reaches  the  top  of  the 
tipple  the  "  trip ''  is  stopped,  the  rope  disconnected  both  from  the 
car  and  the  "  trip."  One  end  of  the  rope  is  then  fastened  to  a  double 
drum  turning  on  one  axle  built  beneath  the  tipple  and  the  rope  is 
wound  back  upon  the  drum  by  a  weight  which  operates  it.  When 
the  car  is  to  be  let  down  the  short  incline  to  be  loaded  with  timber  this 
rope  is  connected  to  it  and  the  descent  of  the  car  is  controlled  by  a 
brake  band  applied  to  the  larger  drum.  As  the  car  descends  it  winds 
the  rope  upon  the  smaller  drum  and  lifts  the  weight  that  in  its  de- 
scent winds  back  the  pulling  rope  upon  the  larger  drum. 

Mine  No.  12  oi  ihe  Georges  Creek  Coal  and  Iron  Company  is  a 
drift  mine  in  a  detached  area  of  the  "  Big  Vein  "  that  lies  on  the  east 
side  of  the  Georges  Creek  valley  near  the  eastern  rim  of  the  coal 
basin,  midway  between  mines  No.  3  and  No.  9  of  the  same  company. 
The  mine  is  connected  with  the  Georges  Creek  and  Cumberland  Rail- 
road over  which  the  coal  from  it  is  shipped,  by  a  4rrail  gravity  plane 
2200  feet  long.  The  tipple  is  of  the  usual  plain  chute  type  common 
to  the  region.  This  mine  was  opened  and  coal  first  shipped  from  it 
in  1908. 

Upper  Sewickley  or  Tyson  seam  mines. — Mine  No.  16  of  the 
Georges  Creek  Coal  and  Iron  Company  is  a  drift  opening  in  the 
upper  half  of  the  Upper  Sewickley,  Tyson,  or  "  Three  and  a  half- 
foot  "  seam  on  the  hillside  just  above  the  opening  of  the  drift  of  mine 
Xo.  1  ("Big  Vein").  A  retarding  conveyor  and  washing  plant 
for  this  mine  has  just  b^n  put  in  operation.  The  mine  was  opened 
in  1903  and  the  output  is  as  yet  limited.  The  plant  of  this  mine, 
which  has  just  been  built,  consists  of  three  150-horsepower  horizontal 
tubular  boilers.  A  238-hor8epower  engine  drives  an  electric  gener- 
ator, which  in  turn  supplies  the  power  for  two  stationary  electric 
motors,  one  of  which  (of  40-horsepower)  operates  the  endless  rope  of 
the  retarding  conveyor,  the  other  a  SO-horsepower  motor  runs  the 
machinery  that  washes  and  elevates  the  washed  coal  from  the  washer 
to  the  storage  bins. 

The  coal  is  brought  from  mine  No.  16  to  the  tipple  by  the  retard- 
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ing  conveyor  1000  feet  long.  At  the  lower  end  of  the  conveyor  the 
coal  passes  over  a  screen.  The  lump  coal  is  loaded  directly  into  the 
railroad  cars  and  the  screened  coal  is  transferred  by  a  screw  con- 
veyor to  the  washer.  The  washed  coal  is  elevated  into  the  storage 
bins  from  which  it  is  loaded  into  cars  on  a  siding  of  the  Cumberland 
and  Pennsylvania  Kailroad  as  it  is  needed  for  shipment.  The  elec- 
tric generator  also  supplies  power  for  a  four-ton  electric  motor  for 
haulage  in  mines  No.  16  and  No.  17.  The  mine  will  be  equipped 
with  a  12-foot  Guibal  fan,  which  will  also  ventilate  mine  No.  17. 

Mine  No.  17  is  a,  drift  into  the  same  coal  bed  as  mine  No.  16  and 
its  entrance  is  on  the  hillside  just  above  the  mouth  of  the  old  drift 
of  the  Greorges  Creek  Coal  and  Iron  Company's  "  Big  Vein  "  mine 
No.  4i.  A  short,  steep  gravity  plane  connects  the  mine  with  its 
tipple  on  the  Georges  Creek  and  Cumberland  Kailroad  and  a  tram- 
way 2200  feet  long  joins  it  with  the  retarding  conveyor  near  mine 
No.  16.  A  four-ton  electric  motor  transfers  the  coal  from  the  mine 
to  the  conveyor  over  the  tramway.  The  tipples  of  mines  No.  16  and 
No.  17  are  entirely  independent  of  those  used  for  loading  coal  from 
the  "  Big  Vein  "  mines  in  their  vicinity.  A  temporary  wooden  stack 
is  used  for  ventilation.  The  interior  workings  of  mines  No.  16  and 
No.  17  wiU  eventually  meet  and  the  haulage  and  ventilating  systems 
of  mine  No.  16  will  be  extended  into  this  mine. 

A  panel  system  of  mining  is  employed  in  both  mines  No.  16  and 
No.  17.  Eooms  are  driven  in  sets  or  panels  of  ten  as  the  side  entries 
advance.  Each  panel  is  separated  from  the  next  by  a  barrier  pillar. 
The  pillars  between  the  rooms  are  drawn  as  soon  as  the  rooms  of  each 
panel  are  up.  After  the  pillars  are  drawn  the  haulage  ways  are  re- 
tained by  the  necks  of  the  rooms  and  a  protecting  stump  which  is  left 
below  the  return  airway  of  each  set  of  entries. 

The  mine  car  tracks  of  mines  No.  16  and  No.  17  have  a  gauge  of 
42  inches  and  mine  cars  weighing  1000  pounds  are  used.  Some  of 
these  are  built  entirely  of  iron  but  the  bodies  of  the  larger  number 
of  them  are  wooden. 
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THB  MABTLAND  GOAL  COMPANY. 

The  Maryland  Coal  Company's  mines  are  Elingsland,  Appleton, 
New  Detmold,  and  Patten,  all  of  which  are  drifts  on  the  western  rise 
of  the  "  Big  Vein  "  near  Lonaconing. 

Kingsland  and  Appleton  mines. — On  the  northwestern  edge  of  the 
town  of  Lonaconing  and  on  the  west  side  of  Koontz  Bun,  which  emp- 
ties into  Georges  Creek  at  that  town,  are  the  Kingsland  and  Appleton 
mines  of  the  Maryland  Coal  Company.  The  coal  mined  is  the  breaat 
coal  of  the  "  Big  Vein."  One  hundred  and  seventy-three  turns  or 
miners  were  employed  in  these  two  mines  in  1902  and  42  other  em- 
ployees were  engaged  in  hauling  and  handling  the  coaL  The  maxi- 
mum daily  output  was  900  tons.  The  tipple  on  the  west  branch  of 
the  Georges  Creek  and  Cumberland  Railroad,  close  to  the  mouth  of 
the  Kingsland,  serves  for  both  the  Kingsland  and  Appleton  mines. 
A  tram  road  (42-inch  gauge)  2200  feet  long  connects  the  latter  mine 
with  the  tipple.  A  long  gravity  plane  inside  of  this  mine  lands  the 
loaded  mine  cars  in  "  trips  "  of  13  cars  just  outside  of  the  Appleton 
mine,  whence  they  are  hauled  by  a  locomotive  weighing  10  tons  to 
the  tipple.  A  -^tire-rope  of  1^-inch  diameter  is  used  in  operating  the 
gravity  plane  in  the  Appleton  mine.  The  rope  passes  five  times  aroimd 
a  set  of  wheels  of  6  feet  and  4  inches  diameter  at  the  top  of  the  plane 
and  13  loaded  mine  cars  going  down  the  incline  lift  13  empty  cars 
to  the  top  of  the  plane.  In  the  Kingsland  mine  horses  alone  are  used 
for  haulage.  In  both  the  Appleton  and  Kingsland  mines  the  coal  is 
mined  to  the  '^  rise,"  the  drainage  of  both  is  natural,  and  no  pumping 
machinery  is  required.  A  Guibal  fan  16  feet  in  diameter  produces 
exhaust  ventilation  for  the  Appleton  mine  and  a  fan  of  the  same  pat- 
tern 12  feet  in  diameter  ventilates  Kingsland,  a  40-horsepower  boiler 
supplying  steam  for  the  former  and  a  10-horsepower  boiler  the  latter. 
The  main  tipple  loads  endwise  into  the  railroad  cars  while  an  auxil- 
iary tipple  close  to  the  main  one  supplies  coal  to  the  locomotives  of  the 
Georges  Creek  and  Cumberland  Railroad. 

The  New  Detmold  and  Patton  mines  of  the  Maryland  Coal  Com- 
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pany  are  situated  on  the  western  side  of  the  Georges  Creek  valley  and 
of  the  coal  basin,  three-quarters  of  a  mile  southeast  of  Lonaconing. 
The  tipple  is  at  the  end  of  the  west  branch  of  the  Georges  Creek  and 
Cumberland  Railroad  and  on  the  opposite  side  of  the  valley  from  the 
tipple  of  the  Jackson  mines  of  the  American  Coal  Company.  The 
ooal  from  the  Patton  mine  of  the  Maryland  Coal  Company  is  brought 
through  the  New  Detmold  mine  to  the  New  Detmold  tipple.  In  1902 
180  miners  and  40  other  employees  were  engaged  in  mining  and  ship- 
ping coal  from  these  two  mines  and  13  horses  were  used  in  hauling  the 
coal,  in  addition  to  a  tail-rope  haulage  system.  The  maximum  daily 
output  of  the  two  mines  was  1000  tons  of  coal.     The  coal  operated 
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Fio.  46. — Sketch  showing  Track  Arrangement,  New  Detmold  Mine,  Maryland 

Coal  Company. 


is  the  "  Big  Vein,"  which  at  this  point  of  the  Georges  Creek  valley 
lies  high  up  on  the  hillside  about  the  level  of  Georges  Creek. 

Only  the  breast  coal  is  taken  out  of  these  mines  and  the  props  used 
are  8  feet  long.  The  tail-rope  system  is  operated  by  a  12  x  18-inch 
geared  engine  and  6-foot  drum  winding  a  J-inch  wire-rope  by  which 
the  mine  cars  are  brought  to  and  from  the  tipple  in  "  trips  "  of  24 
cars.  The  haulage  engine  is  supplied  with  steam  by  an  ^^  Economic  " 
boiler,  both  the  engine  and  boiler  being  located  in  the  engine-house 
close  to  the  mouth  of  the  mine  and  tipple.  A  Guibal  fan  having  a 
diameter  of  16  feet,  driven  by  an  "  Economic  "  portable  engine  and 
situated  about  one-third  of  a  mile  northwest  of  the  tipple  and  mouth 
of  the  New  Detmold  mine  furnishes  compressive  ventilation  to  both 
the  New  Detmold  and  Patton  mines.     The  coal  is  mined  exclusively 
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by  pick  and  no  mining  machinery  is  used.  Ko  pumps  are  required 
to  drain  the  mines  as  they  are  self-draining.  The  mine  car  tracks 
at  all  the  mines  of  the  Maryland  Coal  Company  have  a  gauge  of  42 
inches  and  the  mine  cars  weigh  1600  pounds  when  empty  and  have 
a  capacity  of  500  pounds  of  coal.  An  ordinary  back-balance  tipple  is 
used  and  an  automatic  pin-puller  at  the  New  Detmold  mine.  The 
tipple  loads  the  coal  sidewise  into  the  railroad  cars. 

THE  AMERICAJf  COAL  COMPANY. 

The  American  Coal  Company  operates  the  Jackson  mine,  near 
Lonaconing,  and  the  Caledonia  mine  at  Barton.  At  both  of  these 
plants  the  "  Big  Vein  "  is  worked  and  at  each  of  them  one  of  the 
smaller  seams  overlying  the  "  Big  Vein  "  is  mined,  that  at  the  Jack- 
son mine  being  the  Wayneeburg,  and  that  at  the  Caledonia  mine  the 
Upper  Sewickley. 

The  Jackson  mines  of  the  American  Coal  Company  are  situated 
on  the  eastern  side  of  the  Georges  Creek  coal  basin  adjoining  and 
southeast  of  Lonaconing.  The  main  seam  operated  is  the  ^'  Big 
Vein,"  which  in  the  mines  of  this  company  is  from  13  to  14  feet 
thick.  The  mine  employed  in  1902  about  260  men  and  14  horses 
who  are  used  to  produce  a  daily  output  of  1000  tons  of  coal.  A  seam 
of  coal  lying  above  the  "  Big  Vein  "  has  also  lately  been  opened  and 
the  coal  taken  from  it  now  amounts  to  about  75  tons  daily.  In  the 
main  mine  in  the  "  Big  Vein  "  a  tail-rope  system  one  mile  and  five- 
eighths  long  brings  the  coal  to  the  mouth  of  the  drift,  whence  it  is 
conveyed  by  a  22-ton  locomotive  over  a  tram  road  one  mile  long  to  the 
main  tipple  at  Lonaconing.  The  tail-rope  employed  consists  of  two 
drums  7  feet  in  diameter  winding  a  ^inch  haulage  rope  and  a  f -inch 
tail-rope.  A  Guibal  fan  25  feet  in  diameter  with  a  maximimi  speed 
of  90  revolutions  per  minute  furnishes  compressive  ventilation  for 
this  "  Big  Vein  "  mine.  The  tail-rope  engine  as  well  as  the  fan 
engine  are  supplied  with  steam  from  two  4i  x  14-feet  return- 
tubular  boilers  of  100  horsepower  each.     The  mines,  like  all  others 
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now  operated  in  the  Georges  Creek  basin  south  of  Midland,  are  drifts. 
The  drainage  is  natural  and  no  pumps  are  required  to  dispose  of  the 
water.  The  coal  is  mined  by  pick  and  no  mining  machinery  is  used. 
In  the  "  Big  Vein  "  a  mine  car  is  used  weighing  when  empty  about 
1850  pounds  and  holding  about  2f  tons  of  coal  when  loaded.  In  the 
mine  in  the  Waynesburg  seam  a  mine  car  containing  about  one  ton 
of  coal  is  used.  The  cars  containing  coal  from  the  upper  vein  are 
let  down  by  a  gravity  plane  to  the  main  tramway.  The  mine  cars 
of  this  company  differ  from  those  generally  used  in  the  region  in 
having  a  square  body  projecting  over  the  wheels. 


Oirt  Dump 


Fig.  47. — Sketch  showing  Tracks  and  Three-chute  Tipple,  Jackson  Mine, 
American  Coal  Company. 


The  coal  from  the  mine  in  the  "  Big  Vein  "  is  mainly  dumped 
through  a  Mitchell  tipple  endwise  into  the  cars  on  the  siding  of  the 
Georges  Creek  and  Cumberland  Railroad.  Some  of  it  is,  however, 
loaded  sidewise  and  endwise  into  the  railroad  cars  over  two  other 
plain  chutes  at  the  main  Lonaconing  tipple.  The  coal  from  the  small 
vein  is  loaded  into  the  railroad  cars  at  the  same  tipple  but  is  only 
dumped  through  the  plain  chutes  and  not  over  the  Mitchell  tipple. 
The  coal  seam  at  this  mine  is  about  13  feet 

The  Caledonia  mines. — At  Barton,  four  miles  southwest  of  Lona- 
coning, the  American  Coal  Company  operate  their  Caledonia  mines. 
Both  the  "  Big  Vein  "  and  the  Sewickley  coal  bed  lying  110  feet 
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above  it  are  worked  by  drift  openings.  The  "  Big  Vein  "  lies  high 
up  on  the  hill  on  the  west  side  of  the  Georges  Creek  valley  and  coal 
basin  and  a  gravity  plane  2700  feet  long  connects  the  main  line  with 
the  tipple  on  the  Cumberland  and  Pennsylvania  Railroad  and  an- 
other plane  400  feet  long  lets  down  the  coal  from  the  mine  in  the 
Tyson  or  Sewickley  coal  to  the  head  of  the  main  planes.  The  coal 
from  both  mines  is  lowered  over  the  main  plane  and  dumped  over  one 
tipple.  A  1  J-inch  wire-rope  is  used  on  the  longer  plane  and  a  1-inch 
rope  on  the  shorter  one.  The  thickness  of  the  "  Big  Vein  "  at  the 
mines,  as  given  by  Mr.  J.  H.  Parrett,  the  general  superintendent  of 
the  American  Coal  Company,  is  13  feet  9  inches. 

The  maximum  daily  capacity  of  the  "  Big  Vein  "  Caledonia  mine 
for  1902  was  600  tons,  70  men  and  6  horses  being  used  in  the  pro- 
duction of  the  coal.  The  mine  cars  used  weigh  1820  pounds  when 
empty  and  contain  when  loaded  2f  tons  of  coaL  The  upper  coal 
seam  is  about  6i  feet  thick. 

The  greatest  daily  output  of  the  mine  in  the  Waynesburg  coal  bed 
is  160  tons  of  coal,  and  34  men  and  2  horses  are  employed.  The 
mine  cars  used  in  the  upper  seam  are  very  little  smaller  and  lighter 
in  weight  than  those  used  in  the  "  Big  Vein,"  the  former  having  a 
capacity  of  two  tons  and  weighing  when  empty  1780  pounds.  The 
gauge  of  mine  car  tracks  is  3  feet.  The  ventilation  and  drainage 
of  both  mines  is  natural.  No  mine  pumps,  fans,  or  mining  ma- 
chinery are  used  or  needed.  The  tipple  is  of  the  usual  pattern, 
dumping  sidewise  into  the  railroad  cars. 

THE  NEW   CENTRAL   COAL   COMPANY. 

Koontz  mine, — The  Koontz  mine,  operated  by  the  New  Central 
Coal  Company,  is  situated  a  mile  northwest  of  Lonaconing  and  has 
its  tipple  on  a  siding  or  spur  of  the  west  branch  of  the  Georges  Creek 
and  Cumberland  Railroad.  Both  the  coals  of  the  Pittsburg  or  "  Big 
Vein  "  and  of  the  Upper  Sewickley,  lying  110  feet  above  it,  are 
mined  by  drift  openings  on  the  east  side  of  Koontz  Run,  opposite 
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and  one-quarter  of  a  mile  above  the  Maryland  Coal  Company's  Apple- 
ton  mine.  The  coal  from  both  beds  is  brought  from  the  level  of  the 
mouth  of  the  "  Big  Vein  "  to  the  tipple  on  the  Georges  Creek  and 
Cumberland  Railroad  by  a  gravity  plane  900  feet  long.  The  main 
mine  in  the  "  Big  Vein  "  is  equipped  with  a  tail-rope  haulage  sys- 
tem consisting  of  two  return-tubular  boilers  60  inches  in  diameter 
and  16  feet  long,  of  75  horsepower  each.  A  double  engine  14  inches 
by  24  inches  geared  3i  to  1  is  used  to  operate  three  drums,  two  of 


Fio.  48.— Sketch  showing  Tipple  and  Tracks,  Koontz  Mine,  New  Central  Coal 

Company. 

which  are  4  feet  in  diameter  and  one  5  feet  in  diameter,  which  winds 
a  main  haulage  rope  of  ^inch  diameter  and  a  tail-rope  of  f-inch 
diameter.  The  coal  in  the  "  Big  Vein  "  averages  9^  feet  thick  and 
in  the  smaller  vein  above  about  40  inches.  The  maximum  daily 
capacity  of  the  Koontz  mine  (in  1902)  was  650  tons,  and  140  men 
are  employed  in  addition  to  11  horses.  The  mines  are  ventilated  by 
two  fans  of  20  and  10  feet  diameters,  having  capacities  respectively 
of  60,000  and  26,000  cubic  feet  of  air  pressure  per  minute. 

Compressive  ventilation  is  used.     The  mines  are  partly  self-drain- 
ing and  partly  are  drained  by  the  old'  workings  of  the  Georges  Creek 
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Coal  and  Iron  Company  which  lie  between  this  mine  and  the  center 
of  the  coal  basin.  'So  pumps  are  used  and  no  mining  machinery,  the 
coal  being  cut  entirely  by  pick-work.  The  usual  system  of  room  and 
pillar  work  used  throughout  the  region  is  employed  for  taking  out 
the  coal.  Two  sizes  of  mine  cars  are  used,  one  for  each  coal  bed 
mined.  The  cars  in  use  in  the  "  Big  Vein  "  or  main  mine  have  a 
capacity  of  two  tons  five  hundred  weight  of  coal  and  weigh  when 
empty  1700  pounds.  The  gauge  of  track  of  both  mines  is  42  inches. 
The  tipple  is  of  frame  and  the  coal  is  dumped  endwise  into  the  rail- 
road cars.  The  tipple  has  a  plain  chute  furnished  with  an  auto- 
matic and  ingenious  but  rather  complicated  pin-puller.  The  Pitts- 
burg coal  seam  at  this  mine  is  something  over  12  feet. 

Enough  rock  above  the  coal  is  taken  down  in  the  headings  in  the 
small  vein  to  allow  headroom  for  men  and  mules  to  pass  under.  In 
working  rooms  only  the  coal  is  taken  out  and  the  small  empty  cars 
are  pushed  by  the  miners  from  the  heading  to  the  working  faces  and 
when  loaded  are  run  by  gravity  to  the  headings.  A  tail-rope  haul- 
age system  operated  by  a  stationary  engine,  located  on  the  outside, 
brings  the  mine  cars  from  the  side  headings  in  the  interior  of  the 
mine  to  the  head  of  the  outside  gravity  plane  near  the  level  of  the 
drift  mouths  of  the  "  Big  Vein  "  mine. 

THE  CUMBERLAND  BASIN  COAX  COMPANY. 

At  BarrellsviUe  the  Cumberland  Basin  Coal  Company  operates 
two  mines  in  the  lower  Coal  Measures.  They  also  operate  two  mines 
across  the  State  line  in  Somerset  county,  Pennsylvania.  The  latter 
mines  are  drifts  in  the  "  Kock  Vein  "  and  "  Big  Vein  "  coal  beds. 
This  company  began  opening  these  mines  in  1902. 

The  McOlone  and  Stafford  mines,  as  the  mines  in  the  lower  Meas- 
ures are  called,  are  openings  in  the  coal  beds  known  locally  as  the 
Brookville  or  Bluebaugh  and  Clarion  or  Parker  veins  respectively, 
and  are  on  the  southeast  side  of  the  valley  of  the  north  branch  of 
Jennings  Bun,  half  a  mile  northeast  of  BarrellsviUe.    In  these  mines 
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is  worked  the  coal  of  the  two  lowest  workable  coal  beds  known  in 
the  region.  The  mines  are  on  the  eastern  rise  of  the  Georges  Creek 
coal  basin  syncline  and  close  to  the  point  where  that  syncline  passes 
out  of  Maryland  into  Pennsylvania.  The  Stafford  mine  is  a  drift 
opening  while  the  entrance  of  the  McGlone  mine  is  a  short  slope 
down  from  the  level  of  the  Clarion  or  Parker  seam  into  the  Brook- 
ville  or  Blnebaugh  which  is  about  30  feet  below  the  former  seam  at 
that  locality.  The  slope  strikes  the  Brookville  coal  bed  just  above 
the  water-level  line  of  the  north  branch  of  Jennings  Bun.  The  en- 
trances of  both  mines  pass  through  the  workings  of  old  mines  which 
were  worked  many  years  ago  before  the  "  Big  Vein  "  was  commer- 
cially worked,  and  after  passing  through  the  old  workings  the  de- 
velopment of  the  mine  is  by  a  series  of  double  headings  driven  slightly 
to  the  rise  of  the  line  of  strike  of  the  coal  beds.  The  coal  from  both 
mines  is  hauled  by  mules  to  a  tipple  which  serves  for  the  shipment 
of  the  output  of  both.  The  tipple  is  located  across  the  north  branch 
of  Jennings  Bun  from  the  mines  on  a  siding  of  the  Cumberland 
Basin  Coal  Company's  railroad  a  half  mile  from  the  junction  of  the 
latter  with  the  Cumberland  and  Pennsylvania  Bailroad.  The  mines 
are  naturally  drained  into  the  north  branch  of  Jennings  Bun  and 
their  ventilation  is  assisted  by  wooden  stacks. 

THE  GEOBOES  GREEK  AND  BALD  KNOB  COAL  COMPANY. 

The  Georges  Creek  and  Bald  Knob  Coal  Company  during 
1904  opened  some  drift  mines  in  a  detached  area  of  "  Big  Vein" 
which  formerly  belonged  to  David  Brailer.  The  mines  of  this  com- 
pany lie  at  the  extreme  northern  end  of  the  Georges  Creek  coal  basin 
about  two  miles  north  of  Mt.  Savage.  Three  seams  of  coal  have  been 
opened  and  are  ready  for  shipment.  A  steam  locomotive  delivers  the 
loaded  mine  cars  from  the  entrance  of  the  mine  to  the  head  of  a 
gravity  plane  down  which  they  are  run  to  the  tipple  situated  on  a 
spur  of  the  Cumberland  Basin  Coal  Company's  railroad.  The  mines 
are  naturally  drained  and  ventilated. 
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THE  BOBDEN  MINING  COMPANY. 


Through  their  shaft  at  Borden  Shaft  station  on  the  Cumberland 
and  Pennsylvania  Railroad  the  Borden  Mining  Company  formerly 
operated  a  considerable  area  of  the  '*  Big  Vein  "  which  lay  on  the 
west  side  of  the  railroad,  and  in  the  center  and  on  the  western  slope 
of  the  basin,  while  on  its  western  outcrop  the  same  company  also 
worked  the  "  Big  Vein  "  through  the  drift  of  the  Bowery  mine. 

The  main  "  Big  Vein  "  coal  territory  owned  by  this  company  in 
the  vicinity  of  these  two  mines  has  been  worked  out  and  the  company 
is  not  operating  either  of  them  now. 

W.  A.  and  Howard  Hitchins  lease  from  the  Borden  Mining  Com- 
pany and  operate  the  Borden  mine,  a  drift  in  the  outcrop  of  the 
"  Big  Vein  "  at  the  northern  end  and  western  edge  of  the  basin.  The 
mine  has  its  tipple  on  the  Cumberland  and  Pennsylvania  Railroad 
close  to  the  tipple  of  the  Frost  mine  and  across  the  valley  of  Jennings 
Run  and  nearly  opposite  the  tipples  of  Union  mine  No.  1.  The  coal 
is  brought  from  the  mine  to  the  tipple  over  a  long  tram  road  and 
gravity  plane. 

THE  BBADDOCK  COAX  COMPANY. 

The  Braddock  Coal  Company  in  1903  made  an  opening  in  the 
Rock  Vein  seam  which  is  generally  identified  as  the  equivalent  of 
the  Upper  Freeport  coal.  The  opening  is  a  double  drift  on  the  north 
side  of  Braddock's  Run  a  short  distance  east  of  Clarysville.  The 
tipple  is  on  the  Eckhart  branch  of  the  Cumberland  and  Pennsylvania 
Railroad  and  the  coal  is  taken  across  the  valley  of  Braddock's  Run 
in  buckets  by  an  aerial  tramway  rope-haulage  system-  The  loaded 
mine  cars  are  first  emptied  into  a  storage  bin  near  the  mouth  of  the 
mine.  From  the  bin  the  coal  is  loaded  into  buckets  and  transferred 
across  the  valley  to  the  tipple  as  needed  for  shipment  The  rope  and 
bucket  system  is  worked  by  an  engine  and  boiler  located  near  the 
mine.  The  mine  has  two  entrances,  one  for  loads  to  come  out  of 
the  mine,  the  other  for  empty  cars  to  return  into  it. 
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THE   FBOSTBURO    COAL   MIKING    COMPANY. 

The  Morrison  mine,  now  operated  by  the  Frostbiirg  Coal  ^liniBg 
Company,  is  situated  at  Morrison  station  of  the  Curaberlaxid.    «tv4 


Fig.  49.— Sketch  showing  Tipple  and  Plane,  Morrison  Mine,  Frostbu**^ 

Company. 


Coal 
of 


Pennsylvania  Railroad  on  the  east  side  of  the  railroad  and  &^ 
the  axis  of  the  coal  basin.     Two  coal  beds,  the  Upper  FreepoJ^  ^^ 
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Bakerstown,  are  worked  by  drifts  and  the  coal  brought  to  one  tipple. 
The  openings  in  the  lower  or  Upper  Freeport  seam  is  140  feet  from 
the  tipple  and  just  high  enough  above  it  to  afford  an  easy  grade  in 
favor  of  the  loads  from  the  mine  to  the  tipple.  In  1901  the  maxi- 
mum capacity  of  this  mine  was  100  tons  of  coal  per  day  and  35  men 
were  employed  in  it  In  1902  the  upper  coal  bed  was  opened,  and 
in  1903  the  output  was  from  both  seams.  A  three-rail  gravity  plane 
connects  the  upper  coal  bed  with  the  tipple.  This  upper  coal  bed  is 
the  one  formerly  worked  by  the  Union  Mining  Company  at  their 
Potomac  mine  and  in  the  mines  of  the  Moscow-Gleorges  Creek  Coal 
Company  at  Barton,  the  lower  coal  bed  passing  under  the  level  of 
Georges  Creek  between  Barton  and  Morrison.  The  thickness  of  the 
upper  coal  bed  varies  in  this  mine  from  2i  to  4  feet. 

In  these  mines  five  Ingersoll-Sergeant  coal-mining  machines  are 
used  at  times  but  usually  only  three  of  them  are  in  operation  at  once. 
The  coal-mining  machines  are  operated  by  compressed  air,  which  is 
supplied  to  them  at  a  pressure  of  about  86  pounds  to  the  square  inch 
by  an  Ingersoll-Sergeant  straight-line  compressor  with  steam  cylinder 
22  X  24  inches  and  22J  x  24^  air  cylinder.  The  compressor  is  in- 
tended to  run  ten  mining  machines.  The  lower  mine  is  ventilated  by 
a  fan  10  feet  in  diameter  which  forces  the  air  into  the  mine.  A  100- 
horsepower  return-tubular  boiler  16  feet  long  an^  6  feet  in  diame- 
ter supplies  steam  to  the  air  compressor  and  fan.  The  upper  mine 
is  naturally  ventilated,  assisted  by  a  wooden  stack  at  the  opening  on 
the  north  side  of  the  wheel-house  at  the  head  of  the  plane.  Both 
mines  are  naturally  drained.  The  Deepwell  pump  (6  x  12  inches, 
capacity  500  gallons  per  hour)  is  used  for  cooling  the  compressor. 
The  tipple  is  built  of  wood  20  feet  high,  of  the  pattern  common  to  the 
region,  with  an  additional  chute  beneath  the  main  chute  for  loading 
box  cars.  When  the  lower  chute  is  used  the  bottom  of  the  upper  or 
main  chute  is  lifted  out.  The  mine  cars  weigh  1000  pounds  and 
have  a  capacity  of  1900  pounds  of  coal.  The  gauge  of  mine  car 
tracks  is  42  inches. 
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THE   CHAPMAN    COAL   MINING    COMPANY. 

The  Swanton  mine  at  Barton,  operated  by  the  Chapman  Coal  Min- 
ing Company,  is  a  drift  opening  in  the  Bakerstown  or  **  Fonr-foot " 
coal  bed,  on  the  west  side  of  the  Georges  Creek  valley  and  coal  basin. 
The  tipple  is  on  a  siding  of  the  Cumberland  and  Pennsylvania  Kail- 
road  close  to  Barton  station  and  about  600  feet  north  of  the  tipple 
of  the  American  Coal  Company's  Caledonia  mines.  A  short  three- 
rail  gravity  plane  connects  the  mine  with  the  tipple.  The  coal  worked 
in  this  mine  is  usually  26  to  28  inches  thick,  sometimes  reaching  to 
a  thickness  of  34  inches.  The  roof  is  good.  The  mine  is  naturally 
drained  and  ventilated.  This  company  has  also  relaid  the  track  of 
the  old  Swanton  mine  plane  and  reopened  the  "  Big  Vein  "'  and  is 
mining  the  coal  near  the  outcrop  which  was  not  taken  out  by  the 
Swanton  Company. 

THE  PIEDMONT  AND  OEOBGES  CBEEK  COAL  COMPANY. 

The  Piedmont  and  Georges  Creek  Coal  Company  operates  Wash- 
ington mine  Xo.  1,  between  Eckhart  and  HoflFman ;  Washington  mine 
No.  2,  at  Eckhart;  and  the  Tacoma  mine,  near  Franklin. 

Washington  mine  No.  1  of  the  Piedmont  and  Georges  Creek  Coal 
Company  is  operated  by  the  above  company  under  a  lease  from  the 
Consolidation  Coal  Company.  The  mine  is  a  drift  in  the  outcrop 
of  the  "  Big  Vein  "  on  the  south  side  of  Braddock's  Run  between 
Eckhart  and  Clarysville. 

Washington  mine  No.  2  is  operated  by  the  same  company  under 
a  lease  from  Charles  Leatham  (New  York  Mining  Company!). 
The  mine  is  a  drift  in  the  outcrop  of  the  "  Big  Vein  "  at  Eckhart 

The  Tacoma  mine  of  the  Piedmont  and  Georges  Creek  Coal  Com- 
pany is  a  drift  opening  in  the  Lower  Kittanning  or  "  Six-foot " 
seam  on  the  west  side  of  the  coal  basin  and  of  Georges  Creek,  on  a 
lease  from  Mr.  E.  J.  Roberts  and  others.  The  tipple  is  on  a  siding 
of  the  Cumberland  and  Pennsylvania  Railroad  a  half-mile  south  of 


MABTUIND   QEOLOGIOAL    SURVEY  599 

Franklin  station,  just  across  the  railroad  from  the  tipple  of  the  mines 
of  the  Cumberland  and  Piedmont  Mining  Company.  The  entrance 
to  the  drift  is  104  feet  from  the  tipple,  a  tram  road  connects  the  two 
and  the  elevation  of  the  coal  bed  above  the  siding  necessitates  a  chute 
74  feet  to  the  railroad  to  convey  the  coal  from  the  tipple  to  the  rail- 
road. At  the  beginning  of  1902  eighty-five  men  were  employed  and  6 
mules  were  used  in  operating  the  mine,  and  the  maximum  daily  out- 
put was  275  tons  of  coal. 

The  coal  is  mined  by  pick-work  exclusively  and  the  haulage  effected 
by  mules.  A  furnace  ventilates  the  mine  and  a  syphon  of  2-inch 
pipe  assists  in  draining  it.  The  mule  cars  when  empty  weigh  1100 
pounds  and  contain  1^  tons  of  coal.  The  gauge  of  mine  car  tracks  is 
42  inches.  The  coal  in  this  mine  is  about  6  feet  thick  with  a  streak 
of  bone  coal  a  few  inches  thick  near  the  top  and  a  streak  of  sulphur 
in  places  near  the  middle  of  the  seam  with  occasional  rock  faults  and 
"  clay  veins."  The  usual  room  and  pillar  system  of  mining  is  em- 
ployed. The  rooms  are  driven  14  feet  wide  with  pillars  25  to  30  feet 
wide  between  them. 

THE  MIDLAND  MINING  COMPANY. 

The  Enterprise  mine  on  a  spur  of  the  Cumberland  and  Pennsyl- 
vania Railroad,  a  half-mile  northeast  of  Midland,  is  operated  by  the 
Midland  Mining  Company  (under  a  lease  from  the  Consolidation 
Coal  Company).  The  seam  mined  is  the  "  Big  Vein,"  which  has 
about  the  same  thickness  as  in  the  mines  of  Ocean  No.  1.  The  coal 
is  mined  by  two  drift  openings  driven  into  the  outcrop  on  the  west 
side  of  Neff's  Run.  Seventy  men  and  7  horses  were  employed  in 
the  mine  in  1902  and  the  maximum  daily  output  of  coal  at  that  time 
was  240  tons.  The  loaded  mine  cars  are  hauled  by  horses  from  the 
mines  to  the  tipple  over  a  tramway  4000  feet  long.  The  company 
is  now  installing  a  wire-rope  haulage  plant  consisting  of  a  single-drum 
85-horsepower  hoisting  engine  by  which  the  loaded  cars  will  be  lifted 
to  the  surface  up  an  incline  1200  feet  long.     The  coal  is  mined  by 
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hand  pick-work.  The  mines  are  self -draining  and  no  artificial  appli- 
ances are  used  for  ventilation.  The  gauge  of  mine  tracks  is  3  feet 
The  mine  cars  weigh  when  empty  1780  pounds  and  have  a  capacity 
of  2i  tons  loaded.  A  plain  tipple,  having  an  iron  T-rail  back-bal- 
ance, loads  the  coal  sidewise  into  the  railroad  cars. 

In  1903  the  Midland  Mining  Company  also  opened  a  coal  bed  on 
Federal  Hill  a  mile  or  more  south  of  Mt.  Savage  on  the  Winfield 
Trumble  tract  The  coal  in  this  mine  is  about  four  feet  thick.  This 
coal  is  claimed  by  some  to  be  the  lower  bench  of  the  Pittsburg  bed, 
while  others  consider  it  to  be  one  of  the  beds  between  the  Pittsburg 
and  the  Franklin,  or  possibly  the  Franklin  bed.  Mules  haul  the 
coal  over  a  tramway  from  the  main  opening  to  the  head  of  a  gravity 
plane,  1300  feet  long,  which  delivers  it  to  the  tipple.  The  latter  is 
on  a  siding  of  the  Cumberland  and  Pennsylvania  Railroad  between 
Morantown  and  Mt.  Savage. 

THB  PHOENIX  AND  QEOBOES  CHEEK  MINING  COMPANY. 

About  a  mile  above  Franklin  station  on  the  Cumberland  and  Penn- 
sylvania Kailroad  on  the  west  side  of  the  railroad  and  of  Geoiges 
Creek  is  the  tipple  of  the  Phoenix  and  Qeorgee  Creek  Mining  Com- 
pany. This  tipple  is  on  a  siding  of  the  Cumberland  and  Pennsyl- 
vania Bailroad.  The  siding  branches  from  the  main  track  and 
crosses  Georges  Creek  one-quarter  of  a  mile  below  the  tipple.  Both 
the  "  Big  Vein  "  (Phoenix  mine)  and  the  "  Four-foot "  or  Bakers- 
town  coal  beds  (Eckhart  mine,  a  new  mine  opened  in  1904)  are 
operated  by  this  company  with  drift  openings  and  the  coal  from  both 
is  brought  to  the  one  tipple,  A  three-rail  gravity  plane  800  feet 
long  connects  the  opening  in  the  Bakerstown  coal  bed  with  the  tipple, 
and  another  three-rail  gravity  plane  1575  feet  long  bring?  the  coal  in 
"  trips  "  of  two  cars  from  the  "  Big  Vein  "  mine  to  the  top  of  the 
lower  plane,  to  which  it  is  transferred  and  lowered,  one  car  at  a 
time,  to  the  tipple.  The  improvements  for  this  operation  were  put 
in  in  1902.     The  coal  is  mined  by  the  room  and  pillar  system,  the 
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rooms  being  12  feet  wide  with  50  feet  between  points  or  centers. 
Props  11  feet  long  are  used  in  the  upper  mine  in  the  "  Big  Vein." 
Xo  mining  machinery  is  used.  The  coal  beds  operated  by  this  com- 
pany lie  on  the  western  pitch  of  the  basin  and  the  mines  are  naturally 
drained  and  ventilated.  The  cars  used  are  of  more  modern  construc- 
tion and  different  from  those  common  to  the  region.  The  sides  are 
held  together  by  strap-iron  "  binders  "  passing  around  the  outside 
of  the  body  of  the  car.  The  cars  used  in  the  "  Big  Vein  "  mine  have 
a  capacity  of  2^  tons  of  coal  and  when  empty  weigh  1300  pounds. 
The  gauge  of  tracks  is  42  inches.  The  cars  used  in  the  Bakerstown 
seam  are  of  similar  construction  to  those  used  in  the  "  Big  Vein  " 
mine.  The  tipple  is  the  ordinary  back-balance  with  frame  trestle 
supports,  and  dumps  the  coal  sidewise  into  the  railroad  cars. 

THE  PIEDMONT-CUMBERLAND  COAL  COMPANY. 

This  company  operates  two  mines  on  the  eastern  side  of  the  Georges 
Creek  valley  and  coal  basin.  The  coal  from  both  mines  is  loaded 
over  one  tipple  situated  on  a  side-track  of  the  Cumberland  and  Penn- 
sylvania Railroad  nearly  a  mile  above  the  point  where  the  Georges 
Creek  empties  into  the  north  branch  of  the  Potomac  river.  The 
"  Big  Vein  "  lying  near  the  top  of  Hampshire  Hill  is  worked  at  the 
Hampshire  mine.  The  Lower  Kittanning  coal  bed  which  lies  not 
over  100  feet  above  the  level  of  Georges  Creek  is  also  mined.  A 
locomotive  brings  the  coal  over  a  long,  narrow-gauge  railroad  from 
drift  openings  in  the  outcrop  of  the  "  Big  Vein  "  on  the  northeastern 
side  of  Hampshire  Hill  to  the  top  of  a  steep  and  long  three-rail 
gravity  plane  down  which  it  is  run  to  the  tipple.  A  short  three-rail 
gravity  plane  parallel  with  the  longer  one  connects  the  mine  in  the 
"  Six-foot "  seam  with  the  tipple,  the  entrance  to  the  latter  mine 
being  close  to  the  top  of  the  short  plane. 

THE  MOSCOW-OEOEGES  CHEEK  MINING  COMPANY. 

The  Moscow-Georges  Creek  Mining  Company  in  1902  opened  and 
operated  a  drift  mine  in  the  Bakerstown  or  "  Four-foot "  coal  bed  on 
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the  east  side  of  the  Gteorges  Creek  valley,  a  half-mile  above  Barton. 
The  tipple  of  this  mine,  known  as  Moscow  No,  2,  adjoins  the  tipple 
of  the  Moscow  mine  of  the  Piedmont  Mining  Company  and  on  the 
same  set  of  sidings  of  the  Cumberland  and  Pennsylvania  Railroad  as 
the  latter.  The  ventilation  and  drainage  are  both  natural.  The 
coal  is  mined  by  pick-work.  A  short  tramway  connects  the  mine  with 
the  tipple.  The  coal  bed  lies  slightly  above  the  necessary  tipple 
height,  to  overcome  which  the  tipple  has  a  long  chute.  The  tipple  is 
of  the  ordinary  back-balance  pattern  and  the  tipple  structure  and 


Fig.  50. — Sketch  showing  Track  Arrangements  and  Tipple,  Moscow  Mines. 


chute  are  of  wood.  The  mine  is  at  present  idle  on  account  of  the 
workings  going  to  the  dip  and  the  consequent  inconvenience  and  ex- 
pense of  drainage. 

The  same  company  have  also  reopened  the  Pickell  mine,  renaming 
it  Moscow  No.  1,  in  the  '^  Four-foot "  seam  on  the  west  side  of  the 
Georges  Creek  valley  immediately  opposite  the  last-named  mine. 
They  have  built  a  tipple  but  have  not  quite  completed  their  connec- 
tions with  the  Cumberland  and  Pennsylvania  Railroad.  The  mine 
is  now  opened  to  ship  460  tons  a  day.  The  coal  of  the  "  Four-foot " 
bed  in  the  mines  of  this  company  varies  in  thickness  from  26  to  34 
inches. 
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The  Moscow-Georges  Creek  Company  have  also  opened  a  drift  into 
the  outcrop  of  the  old  "  Big  Vdin  "  Pickell  mine,  and  connected  it 
with  their  tipple  on  the  west  side  of  the  valley  by  a  gravity  plane 
1950  feet  long.  The  company  intends  to  build  another  plane  from 
the  top  of  the  new  plane  to  reach  a  knob  of  "  Big  Vein  "  that  lies 
higher  up  on  Pickell  Hill. 

THE    CUMBEKLAND-GEOEGES    CBEEK    COAL    COMPANY. 

On  the  west  side  of  Greorges  Creek  and  of  the  coal  basins  one-half 
mile  above  Franklin  station  the  Cumberland-Georges  Creek  Coal  Com- 
pany has  a  tipple  on  a  siding  of  the  Cumberland  and  Pennsylvania 
Railroad  and  operates  the  Penn  mine,  a  drift  in  the  Bakerstown  or 
"  Four-foot "  coal  bed.  The  thickness  of  the  coal  (in  the  mine) 
varies  from  2^  to  3 J  feet.  A  three-rail  gravity  plane  1300  feet  long 
and  a  tram  road  from  the  top  of  the  plane  to  the  drift  connects  the 
mine  with  the  tipple.  In  1902  the  mine  employed  about  50  men 
and  shipped  about  100  tons  of  coal  per  day.  Two  mules  were  used 
inside  and  on  the  outside  tramway.  An  opening  has  also  been  made 
in  the  "  Six-foot "  bed  close  to  the  tipple  and  at,  or  slightly  below, 
the  water-level  of  Georges  Creek,  but  this  mine  is  not  operated  at  the 
present  time.  It  is  the  intention  of  the  company  to  operate  four 
mines  over  the  one  tipple.  The  one  on  the  "  Six-foot "  coal  bed  at 
water-level  to  be  called  the  Franklin  mine,  the  one  in  the  Upper  Free- 
port  or  "  Three-foot "  seam  next  above  called  the  Mooredale  mine, 
the  Penn  mine  which  is  now  worked  in  the  "  Four-foot "  seam,  and 
the  Femdale  mine  in  the  Franklin  or  S^-foot  seam  above  the  "  Four- 
foot."  When  in  full  operation  it  is  expected  that  the  daily  capacity 
of  the  four  mines,  the  coal  from  which  will  be  dumped  over  this 
tipple,  will  be  1500  to  2000  tons.  The  coal  in  the  drift  now  operated 
is  mined  by  pick-work.  The  mine  is  self-draining  and  the  ventila- 
tion is  natural.  A  wooden  air-stack  without  fire  is  used  to  produce 
a  difference  of  level  between  the  inlet  and  outlet  of  the  air.  The 
tipple  is  of  framework  covered  with  corrugated  galvanized  iron  and 
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has  two  chutes  loading  the  coal  endwise.  The  sidings  are  long  enough 
to  contain  30  empty  and  30  loaded  railroad  cars.  The  gauge  of  mine 
car  tracks  is  42  inches.  The  mine  cars  weigh  when  empty  about  1200 
poimds  and  hold  one  ton  twelve  hundred  weight  of  coal. 

THE   PIEDMONT   MINING    COMPANY. 

The  Moscow  mine  of  the  Piedmont  Mining  Company  is  a  drift 
opening  in  the  outcrop  of  the  ^^  Big  Vein  "  on  the  east  side  of  Georges 
Creek  and  the  coal  basin.  The  tipple  of  the  ordinary  style  of  plain 
wooden  structure,  is  on  a  side-track  of  the  Cumberland  and  Pennsyl- 
vania Railroad,  a  half-mile  above  (northeast  of)  Barton.  A  gravity 
plane  1100  feet  long  connects  the  mine  with  the  tipple.  Fifty-one 
men  were  employed  in  1902  and  three  horses  used  for  haulage  pur- 
poses to  produce  a  maximum  output  of  500  tons  per  day.  The  drain- 
age and  ventilation  are  both  natural  and  the  coal  is  mined  by  pick- 
work  exclusively.  The  gauge  of  mine  car  tracks  used  is  42  inches 
and  the  weight  of  cars  averages  1817  poimds  with  a  carrying  capacity 
of  2  to  2  J  tons  of  coal.  The  Bakerstown  or  "  Four-foot "  coal  bed 
has  also  been  opened  but  is  not  mined  to  any  extent. 

THE    LONACONING    GOAI«   COMPANY. 

The  Lonaconing  Coal  Company  operated  the  Shamrock  mine  in  the 
"  Big  Vein  "  adjoining  and  just  to  the  east  of  the  town  of  Lonacon- 
ing. The  coal  of  this  mine  is  owned  by  the  Consolidation  Coal  Com- 
pany and  leased  by  them  on  a  royalty  to  the  Lonaconing  Coal  Com- 
pany. The  Shamrock  mine  is  in  a  knob  high  up  on  the  extreme 
eastern  edge  of  the  Ceorges  Creek  coal  basin.  An  outside  inclined 
plane  1800  feet  long  connects  the  mine  with  the  tipple  on  a  siding  of 
the  Gorges  Creek  and  Cumberland  Bailroad.  The  grade  of  the  coal 
seam  being  steep,  the  main  heading  of  the  mine  for  1300  feet  is  a 
continuation  of  the  outside  incline  plane.  The  total  incline  inside 
and  out  is  3100  feet  of  single  track  of  8i  feet  gauge.  A  76-horse- 
power  double-cylinder  engine  with  double-brake  bands  operates  a 
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dnim  four  feet  in  diameter  which  lets  down  6  loaded  cars  at  a  time 
from  the  top  of  the  inside  plane  to  the  tipple  and  lifts  the  same  num- 
ber of  empty  cars  from  the  tipple  to  the  top.  Forty-four  himdred 
feet  of  wire-rope  J-inch  thick  is  used  to  operate  the  haulage  system  of 


\\     *300  ft  l>*JudB.of  m.VHt> 


^^*-    61. — Sketch  showing  Plan  of  Haulage  System,  Shamrock  Mine, 
Lonaconing  Coal  Company. 


^' ,   '^^-^^^^^c     The  steam  for  the  haulage  engine  is  supplied  by  two  up- 

^ ,.         ^^^ilers  of  about  50-horsepower,  one  only  of  them  being  used  at 

cqjj^       ^*  The  mine  cars  used  at  this  mine  are  of  the  pattern  most 

jjj(j        ^^^•^    in  the  region  and  weigh  when  empty  about  1800  pounds 

*^^n  loaded  about  2i  tons.     The  average  number  of  men  em- 
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ployed  in  1902  was  125  and  the  maximum  daily  output  of  coal  450 
tons  of  2240  pounds.  Seven  horses  were  used  in  hauling  the  coal  to 
the  top  of  the  inside  plane.  The  drainage  and  ventilation  are  both 
natural.  For  ventilating  the  workings  a  wooden  stack  5  feet  by  0 
feet  square  and  about  30  feet  high  produces  a  natural  draught  with- 
out the  use  of  fire.  No  pumps  are  required.  No  coal-cutting  ma- 
chinery is  used  and  the  coal  is  all  mined  by  pick-work.  The  tipple 
is  side-  and  self -dumping  with  automatic  pin-puller  designed  by 
George  To^vnsend. 

THE    COBOMANDEL    COAX    COMPANY. 

The  Coromandel  Coal  Company  owns  a  drift  mine  in  the  outcrop 
of  the  "  Big  Vein  "  on  the  hill  above  and  on  the  east  side  of  the  to^vn 
of  Lonaconing.  The  mine  was  formerly  the  "  Big  Vein  "  mine  of 
the  New  Central  Coal  Company.  The  tipple  on  the  east  branch  of 
the  Georges  Creek  and  Cumberland  Railroad  is  close  to  the  entrance 
to  the  mine.  Twenty  men  and  3  horses  were  employed  in  1901  and 
1902  and  the  daily  capacity  of  the  mine  was  120  tons.  The  ventila- 
tion and  drainage  are  both  natural  and  horsepower  is  used  exclusively 
for  haulage.  The  coal  is  mined  by  hand  pick-work.  The  mine  car? 
weigh  1760  pounds  empty  and  hold  two  tons  five  hundred  weight  of 
coal.  The  gauge  of  tracks  is  42  inches.  The  tipple  is  of  frame, 
dumping  sidewise  into  the  railroad  cars.  At  present  this  mine  is 
idle. 

G.   C.   PATTISOX'S  MINES. 

On  a  siding  on  the  main  line  of  the  Baltimore  and  Ohio  Kailroad 
a  quarter  of  a  mile  west  of  Bloomington  Mr.  G.  C.  Pattison  operates 
two  mines  under  a  lease  from  the  Empire  Coal  Company  and  the 
Jones  and  Owens  estates,  and  the  coal  from  both  is  shipped  over  one 
tipple  which  has  a  separate  chute  for  each  mine.  The  opening  in 
the  Lower  Kittanning  or  "  Six-foot "  bed  is  a  drift  35  feet  above  the 
level  of  the  Baltimore  and  Ohio  Railroad  and  is  connected  with  the 
tipple  by  a  short  tram  road.     Forty  men  were  employed  and  6  horses 
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used  in  this  mine  in  1902  and  the  maximum  daily  capacity  was  200 
tons  of  coal.  The  drainage  is  natural  and  the  coal  is  mined  exclu- 
sively by  hand.  The  mine  is  ventilated  by  a  small  fan.  Where  the 
coal  bed  has  its  best  development  in  this  mine  it  shows  a  little  over 
four  feet.  The  roof  is  a  fire-clay  shale,  varying  in  thickness  from 
nothing  to  IS  inches,  above  this  fire-clay  is  a  strong  sandstone.  The 
bed  is  subject  to  squeezes  in  which  the  thickness  of  the  coal  is  con- 
siderably reduced  and  a  number  of  thin  clay  bands  have  been  en- 
countered in  the  workings  of  the  mine. 

The  upper  mine  in  the  BakerstowTi  or  "  Four-foot  "•  coal  bed  lies 
410  feet  immediately  above  the  opening  in  the  *'  Six-foot "  bed,  and 
is  connected  with  the  tipple  by  a  gravity  plane  1010  feet  long.  In 
this  mine  25  men  and  4  mules  were  worked  in  1901  and  its  maxi- 
mum daily  capacity  was  100  tons  of  coal.  The  thickness  of  the  coal 
bed  averages  28  inches  with  15  inches  of  bone  coal  above  it  and  about 
5  inches  of  bone  and  shale  below.  The  ventilation  and  drainage  are 
natural  and  the  coal  is  mined  by  pick-work.  The  mine  car  track  gauge 
of  both  mines  is  3^  feet.  The  mine  cars  weigh  1000  pounds  when 
empty  and  contain  1^  tons  of  coal. 

THE   MONROE   COAL   MINING   COMPANY. 

On  the  opposite  side  of  the  Potomac  river  from  Barnum  station 
on  the  West  Virginia  Central  Railroad,  8  miles  above  Westernport, 
the  Monroe  Coal  Mining  Company  operates  two  drift  mines  on  the 
western  slope  of  the  Potomac  valley  syncline.  One  of  these  mines  is 
in  the  Lower  Kittanning  or  "  Six-foot "  seam  and  was  formerly 
known  as  the  Barnum  mine  of  the  Watson-Loy  Coal  Company.  The 
other  mine  is  in  the  Bakerstown  or  *^  Four-foot "  vein  and  was  known 
until  1902  as  the  Loy  mine  of  the  last-named  coal  company.  The 
river  has  been  bridged  and  the  coal  from  both  mines  is  brought  across 
to  the  tipple  on  the  West  Virginia  Central  Railroad  on  the  West  Vir- 
ginia shore.  The  level  of  the  opening  in  the  "  Six-foot "  vein  is  just 
high  enough  to  give  a  descending  grade  suitable  for  mule  haulage 
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from  the  mine  to  the  tipple.  The  *'  Four-foot "  seam  is  high  up  on 
the  hill  above  the  river  and  required  a  gravity  plane  1350  feet 
long  and  a  tram  road  at  the  top  of  the  plane  to  coimect  the  mine  with 
the  tipple.  Thirty  men  are  employed  in  each  mine,  and  four  inulcs 
are  used  in  each  for  haulage  purposes,  the  maximum  daily  output  of 
each  being  150  tons  of  coal.  The  railroad  siding  has  room  for  eight 
empty  cars  and  will  be  extended  to  connect  with  the  West  Virginia 
Central  Railroad  above  as  well  as  below  the  tipple. 


Zntranes.  to 


Fio.  52. — Tipple  of  the  Bamum  and  Ley  Mines,  Monroe  Mining  Ck>mpany. 


The  equipment  of  the  Bamum  mine  consists  of  two  horizontal 
boilers  of  125  horsepower  each.  These  supply  an  Ingersoll-Sergeant 
straight-line  air  compressor,  which  in  turn  operates  five  Harrison 
coal-cutting  machines  which  are  used  in  the  mine  in  the  lower  "  Six- 
foot  "  coal  bed.  The  air  compressor  has  a  24  x  36-inch  steam  chest 
and  a  capacity  of  1400  cubic  feet  of  air  per  minute.  The  boilers, 
compressor,  and  its  receiver,  the  latter  being  30  inches  in  diameter 
and  22  feet  long,  are  located  on  the  West  Virginia  shore  near  the 
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tipple,  and  the  compressed  air  is  conveyed  across  the  Potomac  river 
through  a  6-inch  pipe  supported  by  a  wire  suspension  bridge.  The 
6-inch  pipe-line  extends  500  feet  into  the  mine  in  the  lower  "  Six- 
foot"  seam,  where  it  is  reduced  to  4  inches  diameter.  Pipes  Ij 
inches  in  diameter  lead  into  the  rooms  and  supply  air  to  work  the 
coal-outting  machines.  The  coal  in  the  upper  or  "  Four-foot "  seam 
is  mined  by  pick-work.  The  coal  for  the  boilers  is  run  down  a  short 
incline  from  the  tipple  to  the  boiler  house  and  the  empty  cars  are 
hoisted  up  this  incline  and  returned  to  the  tipple  by  a  small  hoisting 
engine  stationed  in  the  boiler  house.  The  engine  winds  a  wire-rope 
which  passes  around  a  bull-wheel  at  the  top  of  the  incline. 

Besides  the  main  chute  the  tipple  has  an  additional  chute  for  load- 
ing wagons  for  local  use.  The  main  chute  is  constructed  with  a  fold: 
ing  bottom  which  can  be  lifted  or  folded  and  the  coal  loaded  into  box 
cars  on  the  second  track  of  the  railroad  siding  which  passes  under  the 
tipple.  In  addition  to  the  steps  for  the  use  of  the  men  with  which 
tipple  structures  are  usually  provided,  the  tipple  of  this  company  has 
an  incline  which  is  intended  as  a  travelling  way  for  mules  to  and  from 
the  mines. 

The  room  and  pillar  system  of  mining  is  used  in  both  of  the  mines 
of  the  Monroe  Coal  Mining  Company.  The  main  entries  are  9  feet 
wide  with  pillars  of  coal  76  feet  between  the  entry  and  the  air  courses. 
Branch  entries  are  15  feet  wide  with  pillars  of  coal  30  feet  wide  be- 
tween the  parallel  entries.  Rooms  are  driven  45  feet  wide  with  a 
track  on  each  side  of  them  and  the  slate  and  dirt  is  "  gobbed  "  in  the 
center  of  the  rooms.     The  pillars  between  rooms  are  45  feet  wide. 

The  rooms  are  usually  300  feet  long.  Three  hundred  and  forty 
feet  is  left  between  each  pair  of  branch  entries  and  a  pillar  of  40 
feet  is  allowed  to  remain  between  the  end  of  the  rooms  and  the  air 
courses  to  protect  the  latter  until  the  pillars  are  drawn.  In  the  "  Six- 
foot  "  seam  the  height  of  the  coal  is  sufficient  to  aflFord  head  room  for 
men  and  mules  without  taking  down  the  roof,  while  in  the  upper 
"  Four-foot "  seam  two  feet  of  the  roof  is  taken  down  in  headings. 
The  coal  seam  in  the  Barnum  mine  is  over  five  feet,  with  slaty  part- 
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ings  and  some  bony  coal,  while  scarcely  three  feet  of  workable  coal 
is  found  in  the  Bakerstown  seam. 

The  workings  of  the  ^'  Six-foot "  vein  are  ventilated  by  a  fan  10 
feet  in  diameter  having  a  capacity  of  40,000  cubic  feet  per  minute. 
Compressive  ventilation  is  used,  the  fan,  however,  is  constructed  to 
either  exhaust  the  air  from  the  mine  or  force  it  into  it     A  fixrnace 
and  stack  ventilate  the  mine  in  the  upper  "  Four-foot "  seam.    Both 
mines  have  natural  drainage.     The  gauge  of  mine  car  tracks  is  42 
inches.     The  cars  used  on  the  lower  mine  have  a  capacity  of  one  ton 
fifteen  himdred  weight  and  weigh  1100  pounds  when  empty.    Those 
used  in  the  upper  mine  contain  one  ton  four  himdred  weight  and 
weigh  when  empty  900  pounds.     The  mine  cars  are  constructed  with 
four  iron  bands  surrounding  the  body  of  the  car.     Those  used  in  the 
lower  or  "  Six-foot "  bed  have  double  brakes,  those  of  the  upper  or 
"  Four-foot "  seam  have  single  brakes. 

THE  UPPER  POTOMAC   MINING  COMPANY. 

The  Upper  Potomac  Mining  Company  in  1902  made  three  drift 
openings  in  the  Franklin  or  ^'  Split-six  "  coal  bed  on  the  Maryland 
side  of  the  north  branch  of  the  Potomac  river.  The  tipple  of  these 
mines  is  on  the  West  Virginia  Central  Railroad  between  Harrison 
and  Schell  stations.  The  coal  is  brought  down  a  gravity  plane  and 
over  the  Potomac  river  by  a  bridge  to  the  tipple.  The  latter  has  a 
plain  wooden  structure  with  the  short  chute  characteristic  of  West 
Virginia  Central  operations,  dumping  endways  into  the  railroad  cars. 
The  company  have  a  number  of  miners'  houses  on  the  hill  on  the 
Maryland  side  of  the  river  and  mine  from  20  to  25  tons  of  coal  per 
day.     The  mines  are  naturally  drained  and  ventilated. 

THE   DATESMAN    COAL    COMPANY. 

At  Stover  station  is  a  small  operation  (Alice  Iso.  1  mine)  belong- 
ing to  the  Datesman  Coal  Company.  This  is  a  drift  in  the  Lower 
Kittanning  or  "  Six-foot  "  seam.  It  is  not  worked  continuously  and 
was  idle  when  visited. 
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THE  STOYER  RUN  COAL  COMPANY. 

Stoyer  No.  2  mine, — A  short  distance  up  the  West  Virginia  Cen- 
tral Railroad  above  the  latter  is  Datesman  mine  which  I  believe  be- 
longs to  the  same  company.  This  is  likewise  a  drift  in  the  Lower 
Kittanning  or  "  Six-foot  "  seam  which  has  a  binder  of  some  thickness 
in  parts  of  the  seam.  It  was  worked  some  years  ago  but  for  the  last 
ten  years  it  has  been  idle  more  or  less  of  the  time.  In  1904  it  re- 
ported a  daily  output  of  75  tons  a  day.  The  work  is  all  pick-work, 
no  machines  being  used. 

THE  BLAINE  MINING  COMPANY  AND  GARRETT  COUNTTT  COAL  AND  MIN- 
ING COMPANY. 

At  Dill,  between  Blaine  and  Harrison,  on  the  West  Virginia  Cen- 
tral Eailroad,  19  miles  southwest  of  Westernport,  the  Blaine  Mining 
Company  and  the  Garrett  County  Coal  and  Mining  Company  each 
operate  a  drift  mine  in  the  Lower  Kittanning  or  "  Six-foot "  seam  on 
the  Maryland  side  of  the  Potomac  river.  The  coal  from  these  mines  is 
run  across  a  bridge  over  the  Potomac  river  to  a  double  siding  on  the 
West  Virginia  Central  Railroad  on  the  West  Virginia  shore.  The 
bridge  and  tipple,  although  but  one  structure  serving  for  the  two 
mines,  has  double  tracks,  scales,  and  dumps  so  that  the  output  of  each 
can  be  weighed  and  loaded  into  separate  cars  on  the  railroad  siding. 
The  tipple  structure  is  but  14  feet  above  the  tracks  of  the  railroad 
siding  and  has  no  chutes,  the  coal  being  dumped  directly  into  the 
railroad  cars.  The  sidings  hold  8  empty  and  8  loaded  railroad  cars 
for  each  mine. 

The  Blaine  Mining  Company's  mine,  lying  about  one-third  of  a 
mile  west  of  the  Potomac  river,  is  connected  with  this  tipple  by  a 
gravity  plane  1125  feet  long  and  a  tram  road  1100  feet  in  leugtli, 
the  latter  being  of  easy  grade  and  leading  from  the  foot  of  the  plane 
across  the  bridge  to  the  tipple  on  the  West  Virginia  side.  At  the 
landing  at  the  foot  of  the  plane  the  rope  is  disconnected  from  the 
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"  trip  "  of  four  loaded  cars  and  the  "  trip  "  is  run  into  the  tipple  by 
gravity,  controlled  by  a  brakeman.  The  empty  cars  are  returned  to 
the  bottom  of  the  plane  by  a  horse  and  driver.     The  drift  opening 


Pio.  53.— Tipples  of  the  Blaine  Mining  Company  and  Garrett  County  Co^* 

Company,  at  Dill. 

ia  just  far  enough  from  the  top  of  the  plane  to  afford  trackage  rcK>^ 
for  cars.     Sixty-five  men  and  6  horses  are  used  in  this  operatioa  ^^ 
produce  a  maximum  daily  output  of  200  tons  of  coal.     The  mine  iB  ^ 
drift  and  the  coal  worked  to  the  rise  with  entries  and  rooms  in  fa^^^*" 
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of  the  loaded  cars.  The  haulage  is  done  by  horses  and  the  drainage 
is  natural.  Some  heavy  grades  are  encountered  in  the  workings. 
The  coal  bed  averages  5  feet  in  thickness  with  two  slate  partings 
about  one  inch  thick  dividing  the  coal  bed  into  three  nearly  equal 
benches.  The  room  and  pillar  system  of  mining  is  used.  The  double 
parallel  entries  have  pillars  60  feet  thick  between  them.  The  main 
heading  is  10  feet  wide.  Branch  headings  are  16  feet  wide  and  air 
courses  18  feet.  Rooms  are  driven  18  feet  wide  and  have  pillars  of  40 
feet  between  them.  The  length  of  the  rooms  or  the  distance  from 
one  heading  to  the  air  courses  of  the  heading  is  300  feet. 


Fig.  54. — Track  Arrangement  of  the  Blaine  Mining  Company. 

In  the  headings  12  to  15  inches  of  iire-clay  rock  above  the  coal 
bed  is  taken  out  and  10  to  12  inches  of  coal  above  the  fire-clay  so  that 
the  headings  will  average  7 J  feet  in  height.  The  course  of  the  main 
heading  is  N.  44°  W.  That  of  butt  entries  to  the  right  is  N.  15°  E., 
and  of  butt  entries  to  the  left  S.  60°  W.  The  rooms  are  driven  N.  44*^ 
W.  or  parallel  to  the  main  entry.  The  coal  is  mined  entirely  by  pick- 
work.  The  mine  is  ventilated  naturally,  assisted  by  a  fan  at  the  drift 
mouth  100  yards  or  more  northeast  of  the  main  opening.  The  mine 
cars  have  a  capacity  of  a  ton  and  a  half  of  coal  each  and  weigh  1200 
pounds  when  empty.  They  are  constructed  with  three  strap-iron 
binders,  and  most  of  them  are  furnished  with  double  brakes,  the  bar 
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passing  underneath  and  operating  upon  both  wheels  on  each  side  of 
the  car.     The  gauge  of  mine  car  tracks  is  three  feet. 

The  Garrett  County  Coal  and  Mining  Company's  mine,  kno\vii 
as  Dill  No.  1,  is  a  drift  opening  in  a  tract  of  the  Lower  Kittaaning 
or  "  Six-foot "  seam,  which  lies  along  the  frontage  of  the  Maryland 
shore  of  the  Potomac  river.     The  mine  is  separated  from  the  Blaine 
Mining  Company^s  mine  by  a  ravine  which  has  cut  out  the  coal  bed 
and  divided  them  into  two  distinct  operations.     A  tram  road  leads 
from  the  drift  to  the  top  of  the  plane.     The  plane  lands  the  loaded 
mine  cars  at  the  western  end  of  the  bridge  alongside  of  the  traci  of 
the  Blaine  Company,  whence  they  are  run  over  the  bridge  to  the  tipple 
by  gravity  and  are  returned  to  the  bottom  of  the  plane  by  horses.  The 
plane  has  three  rails  and  the  gauge  of  the  track  is  3  feet.     The  coal 
bed  is  worked  to  the  rise  and  the  mine  is  therefore  naturally  drained 
and  ventilated  and  the  coal,  which  is  of  about  the  same  thickness  as 
that  in  the  Blaine  Company's  mine,  is  cut  by  pick-work. 

At  Dodson,  about  a  mile  above  Harrison  on  the  West  Virginia  Cen- 
tral Railroad,  the  Garrett  County  Coal  and  Mining  Company  in  1902 
operated  a  mine  in  the  "  Six-foot  "  seam  on  the  Maryland  side  of  the 
Potomac  river  where  they  have  built  a  bridge  across  the  river  to  bring 
the  coal  to  a  tipple  on  the  West  Virginia  Central  Railroad.  The 
"  Three-foot  "  or  Upper  Freeport  seam  at  this  locality  shows  52  inches 
of  coal  and  it  is  the  intention  of  the  company  to  operate  it  as  well 
as  the  "  Six-foot "  seam.  The  company  have  built  a  number  of 
minors'  houses. 

THE  DAVIS  COAL  AND  COKE  COMPANY. 

The  Davis  Coal  and  Coke  Company  operates  a  set  of  openings  in 
the  outcrop  of  the  "  Big  Vein  "  on  Franklin  Hill,  which  lies  between 
Georges  Creek  and  Savage  river.  The  openings  are  known  as  the 
Franklin,  Scrap,  and  Buckhorn  mines.  The  coal  is  brought  to  the 
tipple  on  the  West  Virginia  Central  Railroad  about  two  miles  above 
Piedmont,  West  Virginia,  by  a  series  of  tram  roads  and  gravity 
planes.     The  mine  employed  80  men  in  1902,  and  the  maximum 
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daily  production  was  300  tons  of  coal.  The  thickness  of  the  coal  is 
13  feet  with  a  2-inch  slate  parting  about  2^  feet  from  the  bottom  of 
the  coal  bed.  The  mine  is  naturally  drained  and  ventilated  and  the 
coal  is  mined  exclusively  by  pick-work.  Twelve  horses  are  used  for 
haulage  purposes.  The  mine  cars  weigh  when  empty  1700  pounds 
and  have  a  capacity  of  2i  tons  of  coal.  The  gauge  of  mine  car  tracks 
is  42  inches. 

The  Buxton  mine,  operated  by  the  Davis  Coal  and  Coke  Company, 
is  a  drift  in  the  Lower  Kittanning  or  "  Six-foot "  coal  bed,  on  the 
east  side  of  the  north  branch  of  the  Potomac  river  at  the  mouth  of 
Savage  river,  two  miles  above  Westernport.  The  coal  from  both  the 
Franklin  and  Buxton  mines  of  the  Davis  Coal  and  Coke  Company 
is  brought  across  the  Potomac  river  to  the  tipple  on  the  West  Virginia 
Central  Railroad.  From  the  Buxton  mine  the  coal  is  lowered  to  the 
tipple  and  the  empty  cars  raised  to  the  mine  over  an  inclined  plane. 
The  engine  used  for  this  purpose  is  supplied  with  steam  by  an  80- 
horsepower  tubular  boiler.  The  coal  operated  is  about  5^  feet  from 
the  bottom  of  the  coal  bed  with  a  streak  of  bony  coal  4  to  6  inches 
thick  about  8  inches  from  the  roof.  A  "  draw  slate  "  from  2  to  4 
inches  lies  immediately  above  the  coal,  above  which  there  is  a  good 
roof. 

One  hundred  and  fifty  men  were  employed  in  the  Buxton  mine  in 
1902  and  the  development  of  the  mine  was  sufficient  to  produce  575 
tons  of  coal,  which  is  mined  exclusively  by  pickwork.  For  under- 
ground haulage  18  mules  were  required.  The  mine  cars  weigh  1600 
pounds  when  empty  and  have  a  capacity  of  If  tons  of  coal.  The 
gauge  of  track  used  is  42  inches.  For  ventilation  a  fan,  10  feet  in 
diameter,  forces  air  into  the  workings.  Two  pumps,  with  capacities 
of  100  gallons  per  minute  each,  are  used  for  drainage.  The  present 
daily  output  of  the  Buxton  mine  is  nearly  1000  tons  of  coal. 

At  Henry,  West  Virginia,  just  across  the  Maryland  line  near  the 
southeastern  comer  of  Garrett  county,  the  Davis  Coal  and  Coke  Com- 
pany in  1901  and  1902  '=«ank  two  shafts  to  the  Thomas  and  the  Davis 
coal  beds,  as  the  Upper  Freeport  or  "  Three-foot  "  and  the  Lower  Kit- 


616  BEPOBT    ON    THE  <30ALS    OF   MABYLAND 

tanning  or  "  Six-foot "  seams  are  respectively  called  by  that  corpo- 
ration. An  area  of  coal  lying  beneath  the  Maryland  side  of  the  Po- 
tomac river  will  eventually  be  worked  from  this  plant,  but  as  yet 
and  for  many  years  to  come  the  workings  of  this  mine  will  be  confined 
to  the  coal  which  lies  beneath  the  surface  of  the  State  of  West  Vir- 
ginia. At  this  plant  each  of  the  above-named  coal  beds  is  opened 
to  produce  500  tons  of  coal  per  day.  When  the  mines  in  both  seams 
are  developed  to  their  full  capacity  the  company  expect  to  hoist  4000 
tons  of  coal  daily  from  these  shafts.  At  present  only  the  upper  or 
"  Thomas  "  (Upper  Freeport)  coal  bed  is  worked.  The  Upper  Free- 
port  coal  bed  at  this  mine  has  on  an  average  3  feet  3  inches  of  coal 
above  which  is  a  succession  of  thin  strata  of  bone  coal  and  soft  coal 
to  a  total  height  of  6  feet  from  the  bottom  of  the  coal  bed.  Above 
this  is  a  tough  sand  rock  which  makes  an  excellent  roof.  The  Upper 
Freeport  or  "  Thomas  "  coal  lies  198  feet  beneath  the  surface  at  the 
Twin  Shaft  (No.  2).  It  is  reached  and  operated  through  two  of  the 
hoisting  compartments  of  the  Twin  Shaft.  The  other  two  of  the 
hoisting  compartments  of  this  shaft  extend  from  the  surface  down- 
ward 419  feet  to  the  Lower  Kittanning  or  "  Davis  "  coal  bed.  This 
coal  bed  has  an  average  of  43  inches  of  coal  in  the  lower  bench  and  30 
inches  in  its  upper  bench.  The  two  benches  are  separated  by  a  binder 
of  variable  thickness. 

No.  1  shaft  has  three  compartments  7  x  12  feet,  two  hoistways,  and 
one  airway.  The  hoistways  are  used  to  raise  and  lower  men  and 
supplies  to  both  seams.  The  shaft  is  432  feet  deep  and  is  sunk  7 
feet  below  the  bottom  of  the  Davis  coal  bed.  Run-of-mine  coal  can 
be  loaded  on  two  railroad  tracks  from  the  tipple  of  Shaft  No.  1- 
The  latter  is  100  feet  from  the  shaft  and  is  connected  with  the  main 
boiler  plant  by  a  steel  trestle.  A  lorrie,  operated  by  a  trolley,  de- 
livers coal  over  the  trestle  to  the  boilers.  The  boiler  plant  consists  of 
six  150-horsepower  steam  tubular  boilers  and  one  Stil well-Pierce 
and  Smith- Vaile  heater  No.  5. 

The  power-house  equipment  is  one  IngersoU-Sergeant  straight-line 
compressor,  24  x  30  inches,  which  supplies  air  through  a  6-inch  pipe- 
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line  to  11  Ingersoll-Sergeant  coal-cutting  machines.  One  Westing- 
house  generator,  75-hor8epower,  used  for  operating  the  conveying 
machinery  of  the  tipple  and  for  lighting  the  town.  One  £allwood 
engine  and  a  Bullock  generator  of  200  horsepower  are  used  for  run- 
ning a  13-ton  electric  motor  in  mine.  The  hoisting  engines  of  both 
shafts  are  run  by  steam,  supplied  from  the  boiler  plant  through  7- 
inch  pipes  which  branch  from  the  main  10-inch  line.  The  hoisting 
engines  of  'No.  1  shaft  are  geared  and  its  winding  drums  are  7  feet 
in  diameter  and  3  feet  wide.  A  geared  clutch  on  one  of 
these  drums  controls  the  length  of  rope  and  allows  the  engineer  to 
lift  at  will  from  either  seam  with  either  cage.  For  shaft  No.  2  of  the 
mainjioisting  shaft,  there  are  two  sets  of  24  x  36-inch  direct-acting 
hoisting  engines  equipped  with  steam  emergency  brakes,  safety  hand 
brakes,  and  a  steam  reversing  brake.  The  winding  drums  of  shaft 
No.  2  are  7  feet  in  diameter  and  8  feet  long.  At  both  shafts  1  J-inch 
steel  ropes  are  used  for  hoisting  cages.  Both  mines  are  ventilated  by 
a  fan  13  feet  2  inches  by  7  feet  of  Capell  pattern.  The  fan  is  located 
at  shaft  No.  1,  is  driven  by  a  16  x  19-inch  direct-connecting  engine, 
and  is  constructed  to  either  force  or  exhaust  the  air.  The  fan  struc- 
ture is  of  brick  with  a  sheet-iron  cover. 

Two  16  x  9  X  18-inch  Smith- Vaile  pumps,  operated  by  steam,  lift 
the  water  from  "  sump  "  of  the  lower  coal  bed  to  the  "  sump  "  of  the 
upper  seam.  One  of  these  pumps  is  usually  sufficient  to  keep  the 
mine  in  the  lower  seam  free  from  water.  The  second  pump  is  only 
used  in  cases  of  emergency.  At  the  "  sump  "  of  the  upper  seam, 
which  is  located  close  to  shaft  No.  1,  two  24  x  12  x  30-inch  Young 
pumps  with  12-inch  suction  and  10-inch  discharge  are  installed  and 
lift  the  water  of  both  mines  to  the  surface.  The  capacities  of  each 
of  the  two  last-named  pumps  is  600  gallons  per  minute,  only  one  of 
them  is  now  needed  to  keep  the  mine  free  from  water. 

The  undergroimd  workings  in  both  the  Upper  Freeport  or 
"  Thomas  "  and  Lower  Kittanning  or  "  Davis  "  coal  beds  are  devel- 
oped upon  the  same  plan.  Near  the  shafts  two  sectional  headings 
diverge  120°  from  each  other.     OflF  of  the  sectional  headings  butt 
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entries  are  driven  with  point  lines  60  feet  apart.  Rooms  are  made  20 
feet  wide  or  the  width  of  five  cutting  machine  boards.  A  13-ton 
electric  motor  is  used  for  haulage  in  the  mine  in  the  Upper  Freeport 
seam.  The  main  underground  motor  tracks  of  this  mine  are  laid 
with  56-pound  T-iron  and  the  mine  cars  are  built  to  contain  1.7  tons 
of  coal.  The  coal  from  the  main  hoisting  shaft  No.  2  first  passes 
over  a  screen  and  is  delivered  into  the  picking  tables  where  the  slate 
is  taken  out  by  hand.  The  cleaned  coal  then  is  loaded  into  the  rail- 
road cars.  The  picking  tables  are  run  by  electric  motors  at  a  slow 
speed.  The  slate  taken  from  the  coal  on  the  picking  tables  is  con- 
veyed by  belts  to  bins  from  whicli  it  is  loaded  into  cars  and  taken  to 
the  slate  dump. 


THE    CHEMICAL    AND     HEAT-PRODUCING 
PROPERTIES    OF    MARYLAND    COALS 

BY 

W.  B.  D.  PENNIMAN  and  ARTHUR  L.  BROWNE 


INTRODUCTOKY. 

It  is  the  purpose  of  the  present  paper  to  give  a  brief  outline  of 
the  investigations,  whose  results  are  tabulated  in  succeeding  pages, 
and  to  give  an  explanation  of  the  various  terms  employed  in  describ- 
ing the  chemical  and  heat-producing  properties  of  the  Maryland 
coals.  The  arrangement  of  the  results  by  seams  in  each  basin  and 
the  discussion  of  the  samples  in  a  geographic  order  from  north  to 
south  was  introduced  to  bring  out  whatever  properties  might  be  char- 
acteristic for  a  given  seam  or  basin  and  to  accentuate,  if  any  such  fact 
existed,  the  regularity  of  change  in  properties  from  one  portion  of  a 
basin  to  another.  A  study  of  the  tables  shows  that  the  coals  of 
Maryland  are  remarkably  similar  whether  they  be  considered  by 
basins,  seams,  or  geographic  arrangement.  Minor  features  have 
been  noted,  especially  in  the  Pittsburg  or  "  Big  Vein  "  seam,  but 
these  changes  across  the  basin  have  been  so  slight  that  local  variations 
from  single  localities  may  obscure  them  and  thereby  render  of  no 
practical  value  the  application  of  general  changes. 

Pbeparation  of  Samples. 

The  preparation  of  samples  for  a  testing  of  their  chemical  and 
heat-producing  properties  involves  a  careful  selection  of  samples  in 
the  mines  which  shall  represent  the  character  of  the  seam  as  furnished 
to  the  market ;  and  a  thorough  mixing  and  subdivision  of  the  larger 
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samples  to  those  suitable  for  laboratory  tests  in  order  that  the  results 
may  represent  average  and  not  exceptional  conditions.  The  samples 
were  collected  by  geolc^ists  of  the  State  Survey  and  prepared  by  the 
writers. 

The  method  employed  in  obtaining  the  samples  was  as  follows: 
The  visiting  geologist  had  a  groove  cut  from  the  top  to  the  bottom 
of  the  seam,  or  part  of  the  seam,  from  which  a  sample  was  desired. 
The  material  thus  obtained  by  cutting  such  a  groove  was  then  sorted 
by  hand,  and  the  "  bone "  and  "  shale "  usually  rejected  by  the 
miner*  was  discarded.  The  rest  of  the  material,  representing  the 
coal  as  prepared  for  the  market,  was  then  piled  upon  a  clean  floor, 
the  large  lumps  were  broken,  and  the  whole  well  mixed  and  "  quar- 
tered," two  quarters  being  rejected.  This  mixing  and  "  quartering  " 
was  repeated  until  there  remained  but  a  small  bulk  of  coal.  This 
was  then  placed  in  tight  preserving  jars,  properly  labelled,  one  jar 
being  sent  to  the  laboratory  for  examination,  another  jar  being  re- 
tained in  the  collections  of  the  Survey  as  a  record  and  protection 
against  accidental  loss  of  samples. 

The  samples  thus  furnished  to  the  laboratory  were  prepared  for 
final  testing  in  the  following  manner :  Each  sample  was  put  through 
a  grinder  and  the  crushed  material  was  then  thoroughly  mixed  and 
quartered  imtil  the  coal  was  reduced  to  a  quantity  just  sufficient  for 
the  various  examinations. 

Analyses. 

The  chemical  properties  of  the  coals  were  determined  by  analyses, 
which  were  classified  as  proximate  and  ultimate.  The  former  give  a 
close  approximation  of  the  heat-producing  and  commercial  values  of 
the  coal,  the  latter  the  actual  chemical  constituents  which  go  to  make 
up  the  coal. 

As  the  proximate  analysis  is  the  one  employed  in  commercial  trans- 
actions, all  of  the  analyses  made  were  of  this  type. 

^This  report,  page  539. 


MABYU^ND    GEOLOGICAL    8UEVEY  621 

PEOXIMATE  ANALYSES. 

The  proximate  analysis  of  coal  is  conducted  in  this  country  by 
an  empirical  method/  the  following  five  determinations  being  made: 

1.  "  Moisture,"  that  is,  the  water  present  in  the  coal. 

2.  "  Volatile  Carbon,"  that  is,  the  combustible  material  driven 
from  the  coal  by  heating  to  a  red  heat  in  a  closed  vessel. 

3.  "  Fixed  Carbon,"  that  is,  the  combustible  material  which  is  not 
driven  from  the  coal  when  it  is  heated  to  a  red  heat  in  a  closed  vessel. 

4.  "  Ash,"  that  is,  the  non-combustible  mineral  material  remain- 
ing when  the  coal  is  completely  burned. 

5.  "  Sulphur,"  that  is,  the  total  amount  of  sulphur  present  in  the 
coal. 

These  five  determinations  are  made  in  the  following  manner : 

1.  A  weighed  amount  of  the  prepared  sample  of  coal  is  placed  in 
an  oven  heated  to  a  temperature  of  220°  F.  to  225"^  F.  and  kept  there 
one  hour,  during  which  time  the  moisture  is  driven  off.  The  coal  is 
then  weighed,  and  the  loss  in  weight,  if  any,  is  indicated  as  moisture. 
This  moisture  is  indicated  in  the  tables  by  the  symbols  "  H2O." 

2.  Another  portion  of  the  prepared  sample  of  coal  is  weighed  and 
placed  in  a  weighed  platinum  crucible,  which  crucible  has  a  closely 
fitting  lid.  This  crucible,  with  the  lid  on,  is  heated  to  a  red  heat  for 
seven  minutes,  during  which  the  volatile  gases  are  driven  off,  the 
sample  and  crucible  are  then  cooled  and  weighed.  The  loss  in 
weight  is  the  moisture  plus  the  volatile  carbon ;  deducting  from  this 
loss  in  weight  the  moisture  as  determined  above,  the  difference  rep- 
resents the  volatile  carbon.  This  is  indicated  in  the  tables  by  the 
symbols  "  V.  C." 

3.  This  same  portion  of  coal  after  the  moisture  and  volatile  car- 
bon have  been  expelled,  is  heated  in  the  crucible,  with  the  lid  re- 
moved, until  no  more  combustible  material  remains.  The  crucible  is 
then  weighed,  the  loss  in  weight  representing  the  -fixed  carbon.  This 
is  indicated  in  the  tables  by  the  symbols  "  F.  C." 

■Report  of  the  Committee  on  Coal  Analysis,  Jour.  Amer.  Chem.  Soc,  vol. 
xxl,  No.  12,  pp.  1116-1132,  1899. 
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4.  From  this  last  weight  is  deducted  the  weight  of  the  crucible, 
the  difference  giving  the  weight  of  the  ash.  This  is  indicated  in  the 
tables  by  the  symbol  "  A." 

5.  For  the  determination  of  the  sulphur  a  third  portion  of  the 
prepared  sample  of  coal  is  weighed  and  mixed  with  sodium  carbon- 
ate and  magnesium  oxide  and  burned  to  an  ash.  These  chemicals 
retain  all  the  sulphur  in  a  condition  readily  estimated  by  suitable 
analytical  methods.  This  sulphur  is  indicated  in  the  tables  by  the 
symbol  "  S." 

ULTIMATE  ANALYSES. 

The  ultimate  analysis  of  coal  means  the  determination  of  the  ele 
ments  which  enter  into  its  composition.  This  is  accomplished  by 
burning  the  coal  under  suitable  precautions  for  catching  and  measur- 
ing the  various  products  formed  and  from  the  weights  or  volumes  of 
these  products  the  amount  of  each  constituent  is  determined. 

Calorific  or  Heating  Value. 

The  determination  of  the  calorific  or  heating  value  of  coal  is  made 
by  burning  a  weighed  amount  of  the  prepared  sample  in  a  strong, 
closed  vessel,  called  a  "  bomb,"  the  latter  being  completely  submerged 
in  water.  The  heat  produced  by  the  burning  of  the  coal  is  trans- 
ferred to  the  water  and  the  temperature  of  the  water  before  and  after 
the  burning  of  the  coal  is  then  determined.  The  increase  in  tempera- 
ture is  a  measure  of  the  heat-producing  power  of  the  coal.  This  is 
a  delicate  operation,  requiring  complicated  and  expensive  instni- 
ments. 

The  thermometers  used  in  this  work  were  standardized  by  the 
Physical  Department  of  the  Johns  Hopkins  University,  using  the 
hydrogen  scale.  All  these  determinations  of  heat  values  were  made 
at  room  temperatures  (15°  C.  to  25^  C).  The  particular  instru- 
ment used  in  these  determinations  was  a  calorimeter  constructed  for 
the  Survey  by  Mr.  Henry  J.  Williams  of  Boston.' 

*New  England  Railway  Club,  meeting  of  Dec.  13th,  1898;  Chas.  L.  Reese, 
Popular  Science,  Aug.,  1899. 
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A  brief  description  of  this  instrument  and  its  use  are  set  forth  here. 
There  are  four  principal  parts  to  this  instrument,  which  may  be 
designated  as  follows:  an  outer  double-walled  vessel  called  the  jacket, 
an  inner  metallic  can  called  the  calorimeter  can,  a  revolving  stirrer, 


Fig.  55. — Williams'  calorimeter  and  accessories  used  in  testing  the  heating 
value  of  Maryland  coals. 


and  the  bomb.  The  outer  double-walled  vessel  is  about  twelve  inches 
in  external  diameter  and  seven  inches  inside  diameter.  It  is  covered 
externally  by  a  layer  of  felt  and  oilcloth,  to  guard  against  changes  of 
temperature  due  to  outside  influences;  there  is  a  thickly  padded  top 
that  fits  over  the  wliole.  Between  the  walls  of  this  vessel  is  water  as  a 
further  protection  against  changes  due  to  external  influences. 
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The  inner  or  calorimeter  can  is  made  of  highly  polished  metal  with 
a  projection  on  one  side  to  admit  the  stirrer.  This  can  rests  upon  a 
tripod  o£  non-conducting  material,  which  lies  within  the  jacket  in 
such  a  way  as  to  prevent  contact  between  the  calorimeter  can  and 
the  outer  vessel.  The  calorimeter  can  has  a  metallic  lid,  which,  when 
placed  upon  it,  leaves  a  space  of  about  an  inch  between  it  and  the 
inner  wall  of  the  jacket,  thus  giving  to  the  contents  of  the  can  tiie 
further  protection  of  this  stratum  of  air. 

The  stirrerconsists  of  two  propellers  placed  upon  a  vertical  shaft, 
rotated  by  an  electric  motor.  This  shaft  passes  down  through  the 
bottom  of  the  cylinder,  about  five  inches  above  an  opening  in  the  side 
of  the  cylinder.  When  the  stirrer  is  set  in  motion  the  propellers  lift 
the  water  from  the  bottom  of  the  can  and  discharge  it  through  the 
side  opening  of  the  cylinder,  thus  insuring  thorough  mixing. 

The  "  bomb  "  is  a  hollow  sphere,  with  a  threaded  neck,  into  which 
screws  a  top  carrying  a  small  check  valve.  This  top  is  screwed  into 
tJie  neck  of  the  bomb,  upon  a  soft  tin  washer  by  a  large  lever  wrench, 
until  a  gas-tight  joint  is  made.  The  bomb  is  made  of  aluminium 
bronze  to  withstand  high  pressures,  and  lined  on  the  inside  with  gold 
to  prevent  corrosion. 

The  use  of  this  instrument  in  determining  the  calorific  value  of 
a  coal  is  briefly  as  follows:  A  quantity  of  the  prepared  sample 
is  compressed  into  a  tablet,  which  is  then  accurately  weighed  and 
placed  in  a  platinum  crucible,  a  fine  platinum  wire  being  adjusted 
so  as  to  touch  this  tablet  of  coal,  when  the  crucible  is  suspended  in  the 
bomb.  After  the  top  of  the  bomb  is  screwed  tight  upon  the  tin  washer, 
pure  oxygen  gas  is  admitted  through  the  check-valve  until  the  pres- 
sure of  the  gas  inside  the  bomb  reaches  three  hundred  and  fifty 
pounds  per  square  inch.  The  bomb  is  then  placed  in  the  calorimeter 
can  and  a  weighed  amount  of  water  poured  around  it  The  stirrer 
is  then  adjusted  and  the  covers  of  the  can  and  jacket  properly  closed. 
A  very  sensitive,  accurately  standardized  thermometer  is  passed 
through  holes  provided  in  the  two  covers,  into  the  water  in  the  calor- 
imeter can,  the  stirrer  is  set  in  motion  and  the  temperature  of  this 
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water  is  carefully  taken,  using  a  telescope  to  read  the  thermometer. 
Then  by  an  electric  current  the  fine  platinum  wire,  which  is  in  contact 
with  the  tablet  of  coal,  is  fused,  thus  igniting  the  coal.  The  heat  due 
to  the  burning  of  this  coal  in  the  bomb  causes  an  increase  in  the  tem- 
perature of  the  water  in  the  calorimeter  can,  which  is  accurately 
measured  by  reading  the  standardized  thermometer.  The  amount  of 
change  in  degrees  multiplied  by  the  quantity  of  water  used  plus  the 
^'  water  equivalent "  of  the  instrument,  which  has  been  carefully  de- 
termined by  experiment,  gives  the  calorific  value  of  the  coal  when 
exactly  one  gram  of  coal  is  burned. 

Examination  of  the  Ash. 

This  is  simply  a  chemical  analysis  of  the  ash  giving  its  various 
Inineral  constituents.  In  the  proximate  analyses  no  detailed  exam- 
ination of  the  ash  has  been  made,  but  the  results  of  such  examina- 
tions are  given  in  the  table  of  ultimate  analyses. 

Results. 

All  the  coals  in  Maryland  of  commercial  value  are  semi-hitumin- 
0U8  and  are  used  for  steaming  and  smithing  purposes.*  They  are  all 
coking  coals  but,  on  account  of  their  high  value  for  steaming,  are  not 
used  for  making  coke. 

The  ratio  between  the  "  fixed  carbon  "  and  the  "  volatile  carbon  " 
varies  but  slightly.  The  "  moisture  "  is  generally  small,  hence  the 
value  of  the  coal  is  almost  entirely  determined  by  the  amounts  of 
"  ash  "  and  "  sulphur."  The  amounts  of  ash  and  sulphur  are  de- 
pendent to  a  large  degree  upon  the  care  exercised  in  mining,  though 
they  vary  in  the  diiferent  seams  and  in  different  parts  of  the  same 
seam.  The  analyses  furnish  no  data  to  explain  these  variations,  nor 
can  the  part  of  the  field  from  which  the  coal  was  taken  be  fixed  by 
its  analysis. 

*Thi8  report,  page  239. 
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The  calorific  value  (heating  value)  of  a  coal  is  expressed  in  calo- 
ries, "  C,"  or  British  thermal  units,  "  B.  T.  U."  A  calorie  is  the 
amount  of  heat  necessary  to  raise  one  gram  of  water  one  degree  centi- 
grade, the  British  thermal  unit  is  the  amount  of  heat  necessary  to 
raise  one  pound  of  water  one  degree  Fahrenheit. 

Therefore,  in  these  tables  when  the  heating  value  of  a  coal  is  given 
in  calories  it  means  that  one  gram  of  coal  will  heat  that  many  grams 
of  water  one  degree  centigrade,  while  the  "  B.  T.  U."  value  means  that 
one  poimd  of  coal  will  heat  so  many  pounds  of  water  one  degree 
Fahrenheit. 

The  calorific  value  of  a  coal  may  be  computed  from  its  proximate 
analysis  with  sufiicient  accuracy  for  many  commercial  purposes  by 
the  following  formula  suggested  by  Goutal :  * 

P  =  82C  +  AY. 

In  which  P  represents  the  calorific  value. 

C  represents  the  percentage  of  fixed  carbon. 
V  represents  the  percentage  of  volatile  carbon,  and 
A  represents  a  factor  depending  upon  the  proportion  of 
volatile  carbon  in  the  coal. 

These  factors  are  given  in  the  following  table : 

Coals  containing  Volatile  Carbon    ^c^  10^    15^     20^^25^    SO^  b!>%  SS%   40^ 

CorrespondingValueof^  in  Calories.    145    180     117    109     103     98     94     8.5     80 

It  has  been  found  that  the  above  formula  is  correct  to  within  a  few 
per  cent  in  the  majority  of  coals,  but  as  it  does  not  give  correct  re- 
sults upon  some  coals,  it  is  not,  therefore,  considered  entirely  reliable. 

It  will  be  noticed  that  the  volatile  carbon  has  a  higher  calorific 
value  per  unit  than  the  fixed  carbon  except  in  the  highly  bituminous 
coals. 

■  Ann.  de  chim.  Anal.,  1903,  vol.,  viii.  1-4.    Reviewed  in  The  Analyst,  vol. 
xxvlil,  1903,  p.  128. 
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The  value  of  a  coal  for  raising  steam  in  an  ordinary  boiler  is  not 
entirely  determined  by  the  total  number  of  heat  units  set  free  during 
combustion  but  is  dependent  largely  upon  other  factors,  the  chief 
of  which  is  that  in  burning  a  highly  bituminous  coal  there  is  a  greater 
loss  of  heat  due  to  a  part  of  the  volatile  matter  passing  up  the  stack 
as  smoke  and  unburned  hydrocarbon  gases  than  in  a  coal  containing 
less  volatile  carbon.  Furthermore,  these  highly  bituminous  coals 
are  likely  to  cause  a  deposit  of  soot  which  reduces  the  efficiency  of  the 
heating  surfaces.  In  consequence  of  these  and  other  considerations 
the  loss  of  heat,  when  using  highly  bituminous  coals,  will  commonly 
reach  forty-five  per  cent  or  more,  while,  when  using  the  best  anthra- 
cite, this  loss  approximates  twenty  per  cent. 

The  use  of  anthracite  has  the  additional  advantage  of  freedom 
from  smoke,  but  has  some  disadvantages,  the  chief  of  which  probably 
is  the  greater  amount  of  ash  occurring  in  small  sizes  of  anthracite 
used  for  steaming.  The  bituminous  coal  has  the  advantage  of 
quicker  combustion,  thus  enabling  a  quicker  raising  of  steam,  less  ash, 
and  a  higher  heating  value  per  unit  of  combustible,  which  facts  ren- 
der it  superior  to  anthracite  when  used  under  the  boiler. 
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TABLB  OF  ANALTSBS  OF  MARYLAND  COALS. 
(arranged  bt  basins,  seams,  and  qbogbafhic  position.) 

ANALTSBS  OF  SIDELING  HILL  COALS. 
Pocano  OoaU, 


Lonle  lOxelle 


Collected    Baa 

coemK 

cai  comi 

>081U0D 

by        page 

H3O. 

V.C. 

F.C. 

A. 

9.^ 

Martin 

0.92 

8.78 

85.78 

54.08 

.84 

1.10 

7.10 

45.90 

45.09 

.» 

Calorl-  Caljrl 

metrfe  metric 

▼alne  ralae 

calorieg  B.  T.  U. 


ANALYSES  OF  GEORGES  CREEK  COALS. 
U^pptr  Sharon  Coals. 

Outcrop  below  Piedmont   liartin  888         .65  16.12  77.26 

Outcrop  1  mile  below  Westemport  liartin  824        .88  16.16  70.78 

Outcrop  below  Piedmont   Martin  ...         .96  15.82  74.06 

Average  compoiltion   .55  16.12  77.26 

Brookville  Coals. 

Opening  near  BarreUTOle  Ruttedffe  828  L15  15.08  78.77 

Falrweather  ft  Udue,  yk  mile  S.  BarrellTllle.  Rutledge  828         .85  17.71  71.60 
Opening,  Winters  Rim: 

(top)    Rowe  820  1.01  21.08  65.28 

(breaat) Rowe  ...         .85  22.44  67.44 

(bottom)    Rowe  ...         .56  20.07  68.88 

Montell  Tunnel,  LoanrlUe   Rutledge  889         .50  10.78  72.86 

Opening,  W.  bank  Warrior  Run  Rutledge  881  LIO  28.65  70.70 

Opening,  W.  bank  Warrior  Run  Rowe  881         .45  22.08  66.11 

Opening,  W.  bank  Warrior  Run  Rowe  881  1.45  2L74  66.07 

Opening,  W.  bank  Warrior  Run  Rowe  881         .87  28.08  70.48 

Opening,  W.  bank  Warrior  Run  Rowe  881  1.81  28.86  70.67 

Average  oompodtion   .01  2L04  68.88 

Average    of    tboae    upon    which    calorimetric 

values  were  made  .01  2102  67.12 

Clarion  Coals, 

CumberUnd  Baaln  Coal  Co.,  BarreUville Rutledge  882         .88  16.77  7&16 

Cumberland  Baaln  Coal  Co.,  BarreUville Rowe  882        .04  18.84  76.50 

CumberUnd  Basin  Coal  Co.,  BarreUville Rutledge  882  1.00  17.46  76^79 

Opening  J.  0.  J.  Green,  Westemport Rutledge  882         .76  10.08  07.06 

(top)    Rowe  882  .88  19.60  71.08 

(bottom)    Rowe  882         .86  20.00  72.04 

,  Opening  Davis  C.  AC.  Co.,  Westemport Rutledge  882         .87  20.06  6L26 

Average  composition    .68  18.89  72.10 

Av.  of  those  determined  calorimetrlcally .56  10.84  78.61 

"SpUt-Biw"  Coals. 

Opening  old  Gorman  tipple,  Franklin Rutledge  888  1.40  15.84  71.18 

Opening  Piedmont  ft  G.  C.  C.  Co.,  Franklin. .  Martin  888  .90  16.60  60.22 

Opening  Piedmont  ft  G.  C.  C.  Co.,  FrankUn..  Dunn  888  1.72  17.80  60.48 

Average  composition   1.84  16.78  60.04 


6.07 

1.80       

12.78 

6w68       

0.75 

.60       

6.07 


2.52 


iai6 

2.21 

.... 

0.84 

1.16 

.... 

1L88 

.88 

7840 

18^ 

0.27 

1.08 

7718 

18,8S 

16.44 

LOl 

7200 

12,(W 

7.28 

1.66 

6.66 

1.86 

.... 

10.61 

1.70 

7788 

14,009 

10.84 

L4S 

7nB 

18.068 

6.72 

.66 

8080 

14,500 

4.76 

.01 

8X86 

14.641 

0.22 


0.77       1.06       7729      18,912 


4.20 

2.16 

4.22 

.06 

4.66 

4.81 

U.84 

2.06 

8.04 

L86 

6.61 

1.88 

18.80 

6.24 

&88 

2.60 

6.60 

1.10 

11.68 

2.77 

18.10 

4.70 

11.06 

4.81 

8282       14,90S 


7918       144» 
8122       14,619 


8107      14,901 


11.04 


8.08 
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ANALYSES  OF  GEORGES  CREEK  COAIJS.-Oyntinued. 

Lower  Kittanntno  Coals, 


Opening  1  mile  east  Cluyivllle 

"  Franklin,*'  Cumberland  G.C.C.Co.»  Franklin 
"  Franklin,*'  Cumberland  G.C.C.Co.,  Franklin 
Piedmont-Cumberland  C.  Co.,  Franklin 

(breast)     

(bottom)    

"Tacoma/*  Piedmont  &  G.C.C.Co.,  Franklin 

rbreast)     

(bottom) 

Openinir,  J.  0.  J.  Green,  Westemport 

(breut)    

(bottom)    

"  Buxton/'  Daria  C.  k  C.  Co.,  Piedmont 

(top)    

(middle)   

(bottom)    

(floor)     

Avera^   composition   

At.  of  thote  determined  calorlmetrically 

Lotoer  Preeport  Coal, 
Opening,  old  Gorman  Plane,  Franklin Rutledg^e     341       0.87       18.58 


Collected 

See 
page 

Chemical  Composition 

Calorl- 

metrlc 

value 

calorics 

Calorl- 
metric 

by 

H»0. 

V.C. 

F.C. 

A. 

S. 

value 
B.  T.  IT. 

Rutledffe 

336 

1.87 

18.28 

84.84 

15.78 

0.82 

.... 

Rutledge 

837 

.78 

18.00 

60.89 

22.88 

2.71 

Dunn 

387 

.54 

18.70 

89.40 

18.88 

1.48 

.... 

Rutlcdflre 

337 

.73 

15.54 

72.00 

11.78 

1.89 

Dunn 

837 

.78 

15.54 

75.48 

8.25 

1.10 

7828 

14.000 

Dunn 

387 

.79 

15.84 

70.88 

12.40 

2.81 

7468 

13.433 

Rutledge 

838 

.65 

17.81 

88.82 

18.22 

1.87 

.... 



Dunn 

838 

.55 

14.97 

74.58 

9.95 

1.47 

7686 

13.865 

Dunn 

838 

.57 

19.78 

80.99 

9.71 

2.49 

Rutledge 

389 

1.80 

17.65 

71.68 

9.82 

1.28 

.... 

Rowe 

839 

.49 

18.44 

78.81 

8.48 

1.21 

8109 

14.696 

Rowe 

889 

.48 

18.55 

78.80 

9.89 

0.88 

7782 

13,917 

Dunn 

840 

.80 

15.80 

75.85 

7.78 

1.22 

7828 

14,090 

Rowe 

840 

.60 

18.68 

71.62 

11.83 

1.20 

7825 

13.725 

Rowe 

840 

.44 

17.08 

78.59 

5.89 

2.28 

8081 

14,610 

Rowe 

840 

.42 

18.89 

65.85 

15.04 

1.08 

7278 

18,097 

840 

.08 

15.69 

70.92 

12.98 

1.12 

7702 

13.863 

.70 

18.78 

71.08 

11.49 

1.66 

.57 

18.58 

72,14 

10.71 

1.88 

7877 

18,819 

87.18       18.57       6.26 


Upper  Freeport  Coale. 


"Brant,"  Braddock  C.  Co.,   Claryaville Rutledge  842 

Opening,  Buakirk  Farm,  Gilmore Rutledge  843 

"Morriaon,"  Frostburg  C.  M.  Co.,  Morrison..  Rutledge  343 

"Morrison,"  Frostburg  C.  M.  Co.,  Morrison..  Dunn  843 

(top)     Rowe  348 

(bottom)    Rowe  848 

Opening,  old  Gorman  Plane,  Franklin 844 

Average  composition   

At.  (rf  those  determined  calorimetrically 


.98 

17.10 

71.68 

10.25 

8.78 

.... 

L.49 

17.71 

62.69 

1&21 

2.86 

.... 

.82 

16.60 

74.59 

8.09 

1.84 

.... 

.66 

16.87 

74.26 

9.82 

1.66 

7712 

18,881 

.46 

16.78 

71.49 

11.82 

1.20 

7605 

18,689 

.97 

17.56 

71.82 

10.15 

1.28 

7806 

14.051 

.72 

19.28 

60.18 

19.87 

2.72 

.85 

17.18 

09.44 

12.68 

2.09 

.66 

18.66 

72.86 

10.48 

1.85 

7707 

13,862 

Brush  Creek  (Masontown)  Coals. 

Opening,   Coleman's,   Lonaconing   Rutledge  346  1.08  19.47 

Opening,  J.  Mowbray,  Barton  Rutledge  847  1.07  16.44 

Opening,  H.  Moore,  Barton  Rutledge  847  .67  17.61 

Opening,  J.  O.  J.  Green,  Phoenix  Rutledge  848  .70  18.74 

Opening,  Wm.   NelT,  Phoenix   Rutledge  849  .90  16.76 

Opening,  Athcy's,  Phoenix  Rutledge  840  4.42  18.56 

"MorriaoB,"  Frostburg  C.  M.  Co.,  Morrison 849  .57  16.60 

Opening,   8.   Franklin   350  .55  16.80 

Average  composition   1.24  17.12 


82.84 

18.81 

2.26 

70.78 

11.71 

2.88 

70.44 

11.28 

8.57 

67.87 

14.89 

1.69 

72.75 

9.60 

1.54 

70.74 

6.28 

.68 

68.50 

15.88 

2.60 

60.n 

22.88 

8.08 

68.04        18.60       2.28 
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TABLE  OF  ANALYSES  OF  MARYLAND  COALS. - Coniiniwd. 

ANALYSES  OF  GEOROBS  CREEK  COALS.-Confinued, 

Bakeratown  Coala. 


Mine 


Co., 


Opening,  Mt.  Savai^e 

Openings,  near  Clarysville  

Opening,  near  Loarville  

Opening,  Md.  C.  Co.,  Koontz  

Opening,  J.  Wier,  Lonaconing  

Opening,  J.  Wier,  Lonaconing  

Opening,  Uansell  Farm,  Lonaconing  

Opening,  between  Pekin  and  Moscow  .... 

Opening,  between  Pekin  and  Moscow 

Opening,  near  Mo«cow  Mills 

Opening,  A.  B.  Shaw,  Barton  

Opening,  A.  B.  Shaw,  Barton  

Opening,  3  m.  n.  w.  Barton  

"Moscow    No.    2,"    Moscow-G.    C.    M. 

Barton     

"  Moscow    No.    2,"    Moscow-G.    C.    M.    Co., 
Barton    

"  Swanton,"  Chapman  M.  Co.,  Barton 

•*  Swanton,**  Chapman  M.  Co.,  Barton 

Opening,  M.  N.  Fazenbaker,  Barton  

"Potomac,"  Union  M.  Co.,  Barton  

"  Potomac,"  Union  M.  Co.,  Barton  (top) 

'•  Potomac,"  Union  M.  Co.,  Barton  (bottom). 

Opening,  S.  Ross,  Barton  

Opening,  Henry  Moore,  Barton  

Opening,  Isabel  Mjer,  Barton  

Opening,  Ezra  Michael,  Phoenix  

Opening,  T.  P.  Michael,  Westemport  

Opening,  Fazenbaker,  Westemport   

••  Eckhart,"  Phoenix  k  G.  C.  M.  Co.,  Morrison 

"  Eckhart,"  Phoenix  &  G.  C.  M.  Co.,  Morrison 

Morrison,  tVostburg  C.  M.  Co.,  Morrison 

Morrison,  Frostburg  C.  M.  Co.,  Morrison 

Opening,  Cumberland  &  G.  C.  C.  Co.,  Franklin 

*'  Penn,"  Cumberland  k  G.  C.  C.  Co.,  Frank- 
lin      : 

Opening,  Jas.  Grove,  Westemport   

Opening,  M.  Gannon,  Franklin  

Opening,  Piedmont  G.  C.  C.  Co.,  Franklin.... 

.\verage  composition   

Av.  of  those  determined  calorimetrically 


collected    See 
by         page 


Rutledge  350 

Rutledge  352 

Rutledge  353 

Rutledge  853 

Rutledge  354 

Martin  855 

Rutledge  356 

Rutledge  858 

Rutledge  358 

Rutledge  858 

Rutledge  350 

Rutledge  359 

Rutledge  350 


Chemical  Composition 


H-0.       V.C. 


1.00 


1.10 

1.50 

.92 

.90 

.60 

.98 

1.16 

1.00 

.82 

1.95 


Dunn  360 

RuUedgc  360 

Dunn  aso 

Rutledge  360 

Rutledge  961 

Rowe  361 

Rowe  361 

Rutledge  861 

Rutledge  362 

Rutledge  362 

Rutledge  363 

Rutledge  364 

Rutlrdgc  364 

Rutledge  365 

Dunn  365 

Rutledge  365 

Dunn  365 

Rutledge  366 

Dunn  366 

Rutledge  367 

Rutledge  368 

Rutledge  368 


1.16 

.93 

.41 

1.72 

1.00 

.64 

.60 

.79 

.75 

.97 

.96 

1.40 

.70 

.62 

.59 

.72 

1.29 

1.06 

.72 

.88 

1.12 

3.58 

1.08 
.64 


18.66 
16.55 
18.76 
16.82 
20.62 
18.44 
1&60 
16.56 
17.54 
17,74 
18.06 
17.33 
18.25 


Rutledge     360         .68       17.01 


19.19 
19.28 
16.66 
19.60 
18.51 
17.92 
17.71 
17.42 
18.91 
19.09 
17.12 
17.21 
19.93 
16.99 
17.18 
16.47 
19.41 
16.78 


F.C. 

09.20 
06.60 
65.38 
66.17 
68.86 
62.17 
64.16 
70.28 
72.06 
73.10 
70.40 
72.00 
76.25 


A. 


71.72 
70.24 
68.87 
67.48 
70.28 
72.42 
72.98 
73.87 
72.05 
71.75 
73.30 
76.82 
70.74 
74.44 
73.50 
72.80 
67.76 
72,11 


11.14 
15.97 
14.08 
16.41 
8.03 
18.47 
16.34 
12.56 
9.42 
8.00 
10.54 
9.85 
8.65 


7.98 
9.55 
14.06 
11.20 
10.21 
9.02 
8.76 
7.92 
8.29 
8.19 
8.60 
4.57 
8.63 
7.95 
8.73 
10.01 
11.54 
10.06 


17.95  73.11  8.22 

16.89  74.89  7.34 

16.85  71.87  10.16 

18.75  70.75  6.92 


Calori-    Calori- 
metric     mffnc 

&    calories   B  T  r. 


2.50 

.60 

.88 

1.81 

0.86 

1.74 

3.73 

6.02 

1.97 

2.00 

2.30 

1.55 

.51 


13.92        4.58 


3.88 
1.90 
1.01 
1.70 
1,78 
1.84 
.50 
1.51 
3.05 
1.41 
2.11, 
1.T2 
3.C2 
1.85 
1.23 
2.48 
3.04 
3.13 

1.77 
2.48 
1.19 
.65 


7830 


14.2N? 


7570       13.«^ 


7794       U.& 


17.08 
17.69 


70.80 
72.99 


10.19 


2.08 
1.88 


7783       U/^'i* 


Friendaville  CooU. 

N.  W.  Mt  Savage  Dunn 

Opening,  near  Clarysvillc  Rutledge     369 

] 

Average   composition    .08        18.84 


.96 

18.71 

70.67 

9.66 

2.01 

.86 

17.65 

69.70 

11.89 

1.85 

1.12 

19.38 

71.88 

7.62 

3.12 

70.75 


9.73 


7776       13.*: 


MARYLAND    GEOLOGICAL    SURVEY 


631 


TABLE  OF  ANALYSES  OF  MARYLAND  COALS. -Continued. 
ANALYSES  OF  GEORGES  CREEK  COALS.-Con^inuecl. 
Lonaconing  CoaU. 


Collected 
by 


page 


^ipeninj?.  New  Central  C.  Co.,  Koontz Rutledge  370 

<~)penin^,  Georges  Cr.  C.  k  I.  Co.,  Lonaconing  Rutledge  370 

«»utcrop,  Preble's,  Lonaconing  Rutledge  371 

C>pening,   New  Central  C.  Co.,  Lonaconing Rutledge  371 

C»ppning,   Hohing's,  Lonaconing  Rutledge  371 

Average   composition   


.78 
.84 
.65 
.61 


Ctaemical  Composition 


HjO.      V.C. 


F.C. 


.75        22.42        68.19 


18.05 
17.09 
18.26 
17.16 


Calorl-  Calorl- 

metric  metric 

value  value 

calories  B.  T.  U. 


8.64  3.31 

64.34       16.83  3.33 

66.88        15.19  3.16 

70.32        10.77  3.74 

63.16        19.07  8.27 


.73        18.59        66.58        14.10        3.36 


Franklin  CoaU. 

Opening,  Georges  Cr.  C.  ft  L  Co.,  Lonaconing  Rutledge  373  1.77 

Opening,  American  C.  Co.,  Barton  Rutledge  374  .93 

Mine,  Potomac  C.  Co.,  Barton  Rutledge  374  .69 

Opening,  Old  Gorman  Plane,    Franklin Rutledge  373  1.35 

old  Franklin  Plane,  Franklin Rowe  375  .74 

Old  Franklin  Plane,  Franklin Rowe  375  .79 

old  Franklin  Plane,  Franklin Rowe  875  .72 

Potomac  C.   Co Dunn  ...  .52 

Average   composition   .94 

Av.  of  those  determined  calorimetrically .69 


20.16 

71.00 

7.07 

1.11 

17.38 

07.14 

14.56 

2.83 

20.18 

69.11 

10.02 

2.33 

18.08 

67.40 

13.17 

1.23 

18.13 

60.88 

20.25 

2.76 

6944 

12,499 

18.51 

70.72 

9.98 

3.01 

7869 

14,164 

19.77 

65.53 

13.98 

5.13 

7382 

13.188 

17.83 

70.96 

10.69 

2.02 

7776 

13,997 

18.76 

67.84 

12.46 

2.55 

18.56 

67.02 

13.73 

3.23 

7493 

18,487 

"  Bonncy,"  \ew  Castle  0.  Co.,  Lonaconing. 

Opening,  American  C.  Co.,  Pekin  

Opening,  American  C.  Co.,  Pekin  

Opening,  E.  Michael,  Franklin  

Opening,  O.   C.    Fazenbaker,  Rock  Church... 


Littlt  PitUburg  Coals. 


Average  composition 


Rutledge 

376 

1.10 

19.48 

68.12 

11.80 

1.22 

Martin 

377 

.82 

19.94 

68.90 

10.34 

1.51 

Dunn 

377 

.63 

19.75 

71.84 

7.78 

1.49        7829 

Rutledge 

378 

1.27 

21.24 

68.33 

9:10 

1.21 

Rutledge 

378 

5.3S 

22.10 

63.39 

9.18 

.76 

1.83 

20.50 

68.12 

9.55 

1.24 

14,092 


G«».  Or.  Bald  Knob  C.  Co.,  Mt.  Savage 

••  Borden,"  B.  G.  C.  V.  C.  Co.,  Carlos: 

(breast)    

(bottom)     

"  Cnion  No.  1,*'  Union  M.  Co.,  Frostburg: 

f breast )    

(breast)     

(bottom)     

(bottom)     

(bottom)    

"  Washington,"   Piedmont   ft   G.    C.    C.    Co., 

Eckhart   (breast)    

(bottom)    

"  Hoffman,"  Consol.  C.  Co.,  Hoffman  (breast) 
"  Pumping  Shaft,"  (Consol.  C.  Co.,  Borden: 

(breast)     

fpiy)    

(bottom)     


PUtehurg  Coals. 

Dunn 

379 

.67 

18.37 

66.74 

14.82 

.94 

7356 

13,241 

Dunn 

595 

.67 

19.04 

74.61 

5.78 

.71 

8052 

14,494 

Dunn 

595 

.54 

19.16 

72.17 

8.13 

1.17 

7830 

14,094 

Dunn 

382 

.58 

18.34 

74.51 

6.57 

.88 

8002 

14,404 

Reese 

382 

.76 

17.94 

74.11 

7.19 

.94 

8003 

14,405 

Dunn 

382 

.73 

18.44 

70.22 

10.61 

1.83 

7604 

13,687 

Reese 

382 

.99 

17.82 

71.63 

9.56 

2.05 

7754 

13,957 

Reese 

382 

1.03 

18.65 

72.20 

8.12 

1.19 

7709 

13,876 

Dunn 

598 

.69 

18.12 

73.48 

7.71 

1.69 

Dunn 

598 

.71 

17.60 

75.86 

5.83 

.94 

7969 

14,342 

Dunn 

564 

.73 

17.75 

74.07 

7.45 

.80 

7836 

14,105 

Reese 

572 

.07 

17.66 

74.37 

7.30 

.87 

7984 

14,3n 

Reese 

572 

.59 

18.91 

72.66 

7.84 

1.49 

7977 

14.359 

Reese 

572 

1.24 

18.10 

71.01 

9.65 

1.20 

7736 

13,925 
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TABLE  OF  ANALYSES  OF  MARYLAND  CO AhS.- Continued. 

ANALYSES  OF  OEOROBS  CREEK  COALS.- GontfNtMd. 

Pittsburg  OoaU.— Continued, 


Collected 
by 


"  Carlos   No.    1,"   Barton   ft   G.    C.    C.    Co., 

Carlos    (breast)    Dunn 

Carlos  (bottom)   Dunn 

"  Ocean  No.  7,"  Conaol.  C.  Co. : 

(breast)     Dunn 

(breast)    Reese 

(bottom)    Dunn 

(bottom)    Reese 

"  Ocean  No.  1,"  Consol.  C.  Co.: 

(breast)    Dunn 

(breast)    Reese 

(bottom)    Dunn 

(bottom)    Reese 

"  Enterprise/'  Midland  M.  Ck).,  Midland: 

(breast)     Dunn 

(bottom)    Dunn 

Columbia  No.  9,  G.  C.  C.  k  I.  Co.,  Lonaconinsr: 

(breast)     Dunn 

(bottom)    Dunn 

"Ocean  No.  8,"  Consol.  C.  Co.,  MidUnd: 

(breast)     Dunn 

(bottom)    Dunn 

"Ocean  No.  8/'  Consol.  C.  Co.,  Midland: 

(breast)     Dunn 

(bottom)    Dunn 

"  Koontz,"  New  Central  C.  Co.,  Koontx: 

(breast)    Dunn 

"  No.  1,*'  G.  C.  C.  ft  L  Ck).,  Lonaconing: 

(breast)    Dunn 

(breast)    Dunn 

(bottom)     Dunn 

"  Appleton,''  Md.  C.  O).,  Lonaconing  (bresst)  Dunn 

"  Pine  Hill,'*  G.  C.  C.  ft  I.  Ck).,  Lonaconing: 

(breast)     Dunn 

(breast)     Dunn 

(bottom)    Dimn 

Opening,  Md.  C.  Co.,  Lonaconing  (breast)....  Dunn 

"  Shamrock,"  Lonaconing  C.  Co.,  Lonaconing: 

(breast)        Dunn 

(bottom)    Dunn 

"  Jackson   No.   5,*'   American   C.    Co.,   Lona- 
coning  (bottom)    

"  Moscow,"  Piedmont  M.  Ck>.,  Barton  (breast)  Dunn 

"  Caledonia,"    American   C.   Co.,   Barton: 

(breast)     

(bottom)    Dunn 

"Excelsior,"  M.  P.  Gannon: 

(breast)    Dunn 

(bottom)    

"  Scrap  No.  1,"  Davis  C.  ft  C.  Co.,  Franklin: 

(breast)    Dunn 

(bottom)     Dunn 


See 
page 


887 
887 

665 
565 

565 
565 

661 
661 
661 
561 

608 
608 

680 
580 

571 
S71 

570 
570 

581 

577 
577 
577 
587 


582 
582 
587 


608 
608 


589 
608 


600 
500 


386 


618 
613 


Chemical  Composition 


HsO. 


.78 
.72 


.67 
.78 
.72 
.81 

.66 


.68 
.74 


.71 


.68 
.60 


.61 
.58 
.74 
.65 

.72 
.46 

.75 
.79 


.89 


.74 
.71 


.67 
.56 


V.C. 


18.88 
19.00 


.64  19.23 

.28  10.62 

.66  19.19 

.81  19.57 


18.19 
20.88 
18.61 
10.9n 

17.89 
17.80 

18.20 
18.90 

18.89 
19.11 

19.16 
18.57 


.68  18.68 

.69  1&44 

.74  19.87 

.45  19.77 


19.28 
19.76 
19.48 
20.12 

18.61 
19.68 

19.67 
18.41 

18.62 
18.02 

19.88 
18.89 

18.89 
18.99 


F.C. 


74.96 
71.49 

72.26 
73.41 
71.92 
70.78 

72.41 
72.88 
70.42 
70.98 

75.28 
71.56 

75.06 
74.28 

75.68 
72.70 

74.55 
74.85 


Calorf-  Cal-^n- 

metrlc  metric 

▼alne  ^sisr 

calories  B.  T.  U 


74.86 
68.90 
72.11 
74.76 

78.99 
71.86 
68.25 
71.81 

75.06 
72.07 

70.84 
74.20 

74.57 
72.82 

78.56 
75.70 

71.94 
74.77 


5.48 
&79 

7.87 
6.79 
&28 
8.89 

8.73 

6.06 

10.22 

&86 

6.18 
9.82 

6.14 
6.14 

6.40 
7.48 

5.71 
6.49 


20.16       71.50         7.66 


5.98 
1L88 
7.78 
5.02 

6.22 
7.86 
11.68 
7.42 

5.61 
7.80 

8.84 
6.00 

6.89 

&27 

5.87 
5.20 

8.50 
5.68 


.88 
1.07 

.88 

.77 

L07 

1.26 

.66 

.79 

1.71 

1.88 

.00 
1.45 

.66 
.66 

.78 


.79 

.78 

.65 

.74 
1.08 
1.88 

.65 

.81 
1.06 
1.46 

.82 

.71 
.71 

1.18 
.72 

.64 
1.40 

.55 

.68 

2.29 
.64 


8067 


77S2 

8046 
78M 
7886 

7788 

8ie 

7568 
7912 

8042 
7599 

7909 
7885 

8085 

7780 

81£4 
7977 

7968 

8066 

7811 
810 


14,092 

18,917 
14,483 
14.064 
14,140 

li^ms 

14,636 

13,668 
14.S98 

14.473 

18,673 

14,» 
14.103 

14.5SS 
14,004 

14.69 
14.S49 

14.M 

14.304 


14,09 


8048       I4.i96 


7441 
7B82 


8144 
7816 


7667 
7946 


7775 


8070 
8072 


7875 
8091 


11394 
14.a» 

14.6» 
U,(W 

13,901 
14.3RS 

14.54S 
13.995 

14.59B 
14.90 

14,175 
14,564 
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TABLE  OF  ANALYSES  OF  MARYLAND  COALS.— Continued. 

ANALYSES  OF  GEORGES  CREEK  COALS.-Continueil. 

PitUburg  CoaU.— Continued. 


Mine 


Collected-       See 
by  page 


Chemical  Conipoaltlon 


HgO.       V.C. 


F.C. 


Mt.  Savage: 

(breast)    Dunn           ...         .61  18.07       76.85 

(bottom)    67  18.77       75.65 

Average   compoeition .70  18.81       72.96 

At.  of  those  determined  calorimetrically .68  18.81       72.97 

Lower  Setoickley  CoaU. 

Opening,  Md.  C.  Co.,  Lonaconing Rutledge     899         .79  19.98 

Pumping  Shaft,  Consol.  C.  (3o Reeae          672         .08  18.61 

\verage   composition   .86  19.29 


Itlon 

Calorl- 
metric 
value 
calories 

Calorl- 
metrie 

A. 

8. 

valne 
B.T.U 

5.97 

.76 

7966 

14,889 

4.91 

.76 

8061 

14,492 

7.26 

1.01 

* 

7.24 

1.01 

7902 

14.218 

67.74 

11.49 

2.22 

74.68 

6.78 

1.18 

71:22 

~8.68~~ 

L70 

8029       14,462 


Upper  8ev)ii:kley  CoaU. 

Opening,  Piedmont  ft  Q.  C.  C.  Co.,  Eckhart.       Rutledge  400  .83 

Opening,  New  Central  C.  Co.,  Koontz Rutledge  401  1.28 

Opening,  New  Central  C.  Co.,  Koontz Dunn  401  .81 

Opening,  Md.  C.  Co.,  Lonaconing  Rutledge  401  2.09 

Opening,  Md.  C.  0>.,  Lonaconing  Rutledge  401  1.10 

Opening,  Md.  C.  0>.,  Lonaconing  Dunn  401  .66 

Opening,  G.  C.  C.  ft  I.  Co.,  Lonaconing Dunn  402  .81 

Opening,  Q.  C.  C.  ft  L  Co.,  Lonaconing Rutledge  402  .70 

Opening,  Q.  C.  C.  ft  L  Co.,  Lonaconing 402  .88 

Opening,  Md.   C.   Co.,  Lonaconing   Dimn  402  .66 

Opening,  Md.   0.   Co.,  Lonaconing    Rutledge  402  .88 

"  Caledonia,"  Amer.  C.  Co.,  Barton Rutledge  403  .60 

(breast)    Dunn  408  1.18 

(bottom)     408  .48 

Davis  C.  ft  C.  Co.,  Franklin: 

(top)    Rowe  404  .47 

(braast)    Rowe  404  .31 

(ply)    Rowe  404  .99 

(bottom)     Rowe  404  .88 

Average  composition   .88 

Av.  of  those  determined  calorimetrlcally .67 

Vrdoniown  Coal. 

Opening,  Amer.  C.  Co.,  Lonaconing  Rutledge  589  .60 

Wayneeburg  Coals. 

"Koontz,"  New  C!entral  C.  Co.,  Koontz Dunn  406  .92 

"KoontB,"  New  Ctotral  C.  Co.,  Koontz Rutledge  405  1.65 

Opening,  G.  C.  C.  ftL  Co.,  Lonaconing 677  .64 

Opening,  Amer.  C.  Co.,  Lonaconing  Rutledge  589  1.09 

Opening,  Amer.  C.  Co.,  Lonaconing  Dunn  589  .82 

Pumping  Shaft,  ConsoL  O.  Co Reese  572  2.21 

Avenge  composition  1.22 

Av.  of  those  determined  calorimetrically 1.32 


18.18 
20.06 
20.06 
22.21 
19.26 
21.26 
20.18 
21.22 
20.06 
19.76 
20.98 
19.69 
20.26 
19.22 

20.20 
21.50 
19.61 
20.50 
20.22 
20.25 


71.90 
72.89 
78.55 
64.67 
70.95 
69.49 
70.24 
70.50 
73.50 
70.06 
71.02 
66.87 
09.55 
69.97 

67.46 
71.91 
71.04 
67.11 
70.09 
70.04 


9.09 
6.77 
6.58 

1L18 
8.69 
8.60 
8.77 
7.68 
6.68 
9.54 
7.82 

18.96 
9.01 

10.88 

11.87 
6.28 
8.86 

12.01 


8.86 
9.04 


1.84 
1.10 
.92 
1.06 
1.42 
1.44 
1.28 
1.19 
1.01 
LIO 
1.65 
1.49 
1.06 
LOO 

L22 
1.18 
1.64 
2.26 
1.^ 
1.40 


18.70       68.77        16.82        4.98 


8016       14,427 


7708 
7788 


7506 
7679 

7686 
8164 
7968 
7686 


13,874 
14,009 


7688       13,838 


18,672 
18,822 

18.658 
14,695 
13,909 
13.745 


7784       14,011 


21.16 

70.08 

7.85 

1.57 

7709 

13,876 

19.30 

67.86 

11.60 

1.65 

.... 

19.67 

69.46 

10.23 

1.88 



19.92 

69.94 

9.06 

2.28 

19.82 

7i.n 

7.65 

.92 

7784 

14,011 

19.58 

68.25 

10.01 
^9^42" 

0.80 
1.51 

7415 

13.347 

19.89 

69.47 

20.16 

70.01 

8.51 

1.09 

7636 

13,745 

634 
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TABLE  OF  ANALYSES  OF  MARYLAND  COALS.— Conltnw«f. 

ANALYSES  OF  POTOMAC  BASIN  COALS. 

Lower  Kittanning  Coaln. 


Collected 
by 


P«Ke 


Chemical  CompoelUon 


H.0, 


VC. 


F.C. 


A. 


CaJori- 

metric 

~^    Tal«e 
^  cmlorte* 


Opening  near  Windom  Martin  413  1.40  17.58 

"  Barnum  "  Monroe  C.  M.  Co.,  Bamum 415  .6R  14.76 

"  Bamum  "  Monroe  C.  M.  Co..  Bamum 415  .67  15»S9 

(top)   ■ Martin  418  1.24  16.96 

(top)    Martin  415  1.02  17.08 

(bottom)    Martin  415  Lll  15.76 

Fahey*!  Mine,  Blaine : 

(top)    Martin  419  S.61  17.86 

(bottom)    Martin  419  8.82  22.43 

Openinur,  CJosner,  Wilson: 

(top)    Martin  424  2.1S  22.75 

(bottom)     ' 424  1.04  19.52 

Opening,  .\mold,  Dobbin: 

(top)     425  2.46  25.35 

(bottom)     425  1.96  24.01 

Average  composition    1.65  19.12 

Av.  of  those  determined  calorimetrically 1.66  18.96 

Upper  Kittanning  Oorffo. 

Tasker's,   nrar  Swanton    Martin  490  .49  17.05 

Tasker's.   near  Swanton    Martin  480  .72  19.48 

Average  composition   .60  18.27 

Upper  Freepori  CoaU. 

Tasker's,  near  Chaffee  Martin  481  1.02  17.07 

Harvey's,  near  Ck>rman  Martin  485  .92  20.24 

Davis  C.  k  C.  Co.,  Thomas Rowe  437  .71  17.61 

Average   composition    .88  18.31 

Brush  Creek  Coals. 

Tasker's,  near  CTiaffee  Martin  439  .78  17.58 

Bakeratown  Coals. 

G.  C.   Pattison,  Bloomington   Martin  440  .82  17.88 

Geo.  W.  Tichinel,  near  Chaffee  Martin  441  .91  18.18 

"Bamum"  Monroe  C.  M.  CJo.,  Bamum Martin  442  .29  16.98 

"Bamum"  Monroe  C.  M.  Co.,  Bamum 442  .82  19.02 

"  Sharpleas,"  near  Swanton  442  .96  18.16 

"  SharploBs,"  near  Swanton  442  .51  18.26 

"Tasker's,"    near   Chaffee    Martin  443  1.77  18.96 

"Bookman's."   near  Blaine   Martin  444  l.ll  17.30 

Average   composition    .90  18.02 

Av.  of  those  determined  calorimetrically .91  18.11 

Friendsville  Coal. 

"Harvey's,"  near  Kelso  Gap  Martin  449  .97  23.27 


70.79 
74.03 
72.42 
72.44 
65.37 
69.50 

69.52 
68.18 

62.56 
64.20 

64.76 
60.51 


67.44 
68.14 


60.85 
66.67 
68^ 


10.23 
10.09 
11.52 
9.36 
16.53 
13.63 

9.01 
11.07 

12.56 
15.24 

7.43 

14.22 

Tl.79~ 

11.24 


12.61 
13.23 


1.55 
1.17 
1.06 
L06 
5,07 
2.91 

.79 
.49 

4.35 
S.82 

1.58 
2.02 


7532 
7788 
7691 
7692 


Cac-i- 

B,T.:. 

13,557 
14.913 
U,SM 
1S.8I6 


7241       11QS4 


7438 
7280 


13.S9 

13,1H 


7132      Its© 


7884 

Tsen 


1S,SSI 
13.0©^ 


2.15 
1.64 


2-75 
3.99 


7474       1S.458 


7825       13,:t> 
7399      1S,31S 

"7512"  1152 


77.04 

4.87 

.83 

8149 

U.«^ 

68.99 

9.85 

1.88 

7852 

13.^4 

75.70 

5.96 

.71 

8168 

Kr-i 

73.91 

6lio~~ 

.96 

"two"" 

i4.$e 

53.04       28.60        6.n 


70.33 
72.57 
73.07 
69.73 
71.71 
72.64 
70.55 
72.83 


11.47 
8.34 
9.71 

10.43 
9.17 
8.59 
8.72 
8.76 


2.56 
3.06 
L14 
1.U 
1.27 
L28 
3.01 


5047 


7821 
7W7 

rra 

7784 

7871 
7653 
7737 


lo.nj 


14,<^:* 

14.161 

is,»* 

14.011 
ll.l«« 

is,r9 

1S.W 


71.68 
71.87 


9.40 
9.11 


1.77 
1.65 


7T8S      UM 


69.76       16.00       4.51       6913       12,W? 
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TABLE  OF  ANALYSES  OF  MARYLAND  CO ALS.  -  Con^mwerf. 

ANALYSES  OF  POTOMAC  BASIN  COALS.-Cwit inuerf. 

Pittsburg  Coals. 

^  „     .  ^        c,                        Chemical  Com  position  Jd-l*^!."  StJSlIr 

Collected        See      ^ ^__! metric  metric 

Mine                                            by            pAse     '^  value          value 

"jr             F-Rc     ^^^        ^^  p^  ^  g     calories  B.T.U. 

Opening,   near   Shaw    Martin         450        1.21        19.98  74.28  4.68  1.11        8146  14,061 

Ripening,  near  Shaw: 

(top)    Rowe           449         .89        17.89  75.80  5.92  1.12        8121  14,618 

(middle)      Rowe           449         .59       18.29  75.50  5.62  1.41        8169  14.704 

(bottom)     Rowe           449          .59        17.60  76.35  5.46  1.88        8166  14,699 

Average   composition    .82        18.44  75.86  5.38  1.25        8150  14,670 

ANALYSES  OF  CASTLEMAN   BASIN   COALS. 

Clarion  (?)    Coal, 

Opening,   Legeer,   Bittinger    Martin         456         .61        26.94  57.24  14.91  4.69        7098  12,767 

Lower  Freeport  Coals. 

Opening,  Trickey,   near  Bittinger   Martin         460         .68       24.08  67.03  8.26  0.91        7800  14,040 

Opening,  Breneman,  near  Bittinger  Martin         460         .78       24.02  66.50  8.70  1.96       7718  18,892 

Average   composition    .70       24.05  66.77  8.48  1.48        7760  18,966 

Orantsville  Coal. 

Opening,  Mogart,   near  Jennings  Mills Martin         ...        2.28        21.21  68.78  12.78  2.55        7195  12,951 

Bakerstoton  Coals. 

"  Durst,"   near   Jennings  Mills    Martin         471        1.96       21.81  68.67  18.06  4.4D        7850  18,230 

Opening,  Hogart,  near  Jennings  Mills  Martin         472       1.16       21.86  68.60  8.88  2.89       7780  14,004 

Breneman  &  Stark,  near  Bittinger Martin         473       3.63       28.52  63.26  9.59  1.48       7500  13,500 

Joel  Breneman,   near  Bittinger   Martin         473        2.01        22.40  68.72  6.87  1.87        7857  14,142 

F.  N.  Bittinger,  near  Bittinger  Martin         474        1.64        21,25  71.49  5.62  1.62        8048  14,477 

Average  composition    2.08       21.97  67.16  8.80  2.27       7706  13,871 

Maynadier  Coal. 

L.  Yommer,  near  Jennings  Mills 475         .78       21.04  60.76  17.57  2.29       6900  12,420 

ANALYSES  OF  UPPER  YOUGHIOGHENY  COALS. 
Lower  Kittanning  Coals, 

Oakland  C.  k  C.   Co.,  Corinth  Martin         488        1.21       28.66  68.02  7.21  2.81        7769  18,984 

Offat,  near  Crellin   Martin         484        1.11       22,70  64.04  12.15  4.71        7323  13,181 

Cothrie,  near  Crellin  Martin         486         .76       24.89  64.05  10.80    •  1.29       7682  18,738 

Aahby,  near  Crellin: 

(top)    Martin         487        1.12       23.18  64.94  10.81  1.44        7420  18,856 

(bottom)    Martin         487        1.24       21.18  69.80  18.28  1.52        6746  12,143 

Prerton  C.  &  L.   Co..  near  Crellin   Martin         488        1.86       22.81  62.74  12.59  .89       7298  13,127 

Average  composition   1.22        23.04  63.85  11.89  2.11        7884  18,265 
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TABLE  OF  ANALYSES  OF  MARYLAND  COAhS.- Continued. 

ANALYSES  OF  UPPER  YOUGHIOGHENY  COALS,- Continued. 

Lower  Freeport  Coal8. 


,,  Collected       See      

Mine  by  page     ^^ 

Courrell,    near  Crellin    Martin         490       1.29 

Opening,   Mlchler   Line    Martin         490      10.64 

Average  composition   5.97 

Upper  Freeport  Coal. 
Nethken,  near  Oakland  Martin         492       1.46 

Bakerstown  Coal. 
Kimmel,  near  Swallow  Falls 495         .80 


Chemical  Composition 


V.C. 


28.72 
21.80 


F.C. 


54.22 

45.94 


20.77 
21.62 


20.98 


10.57 


Caloii-  Calort- 

metric  inetr.c 

^    Talne  valof 

S.    calorlen  B.T.U. 


2.96 
.47 


22.76        50.08        21.19        l.H 


6400 
5605 

5962 


ll.«^ 

10.7-7 


3.53        7594       13.6 


80.81        58.22        10.17       8.18 


748       13,9V3 


ANALYSES  OF  LOWER  YOUGHIOGHENY  COALS. 
Lower  KUtannina  Oxilu. 

Opening,  near  King  Martin         497       L76  22.81  62.77  12.66 

Isaac  Meyer,  Friendsville  (top)    Martin         499       4.47  22.74  58.72  19.07 

Isaac  Meyer.   Fk-iendsville   (bottom)    Martin         499       1.61  23.14  65.10  20.15 

Brox^-ning  &  Custer,   Friendsville   Martin         498       2.26  23.40  62.80  11.54 

O.  Friend,  Friendsville 499        1.07  23.81  64.49  11.18 

O.  Friend.  Friendsville  Martin         499         .98  23.55  62.58  12.89 

White  Rock,  Sang  Run  600       1.44  24.28  61.81  12.47 

White  Rock,  Sang  Run  (top)   500       1.75  28.16  66.47  8.62 

Average   composition   1.92  23.30  61.22  13.56 

Av.  of  those  determined  calofimctrically 1.94  28.82  60.47  14.27 

Lower  Freeport  Coal. 

Taylor  Friend.   Friendsville   Martin         504       2.82  28.89  66.18  18.16 

Upper  Freeport  Coal. 

n.  Frarce,  near  Nilcs  MiU  Martin         506       1.20  26.85  62.83  9.12 

H.  Frazee,  near  Niles  Mill  Martin         605       1.18  25.48  65.66  7.78 

C.   Friend,   Friendsville    Martin         607        4.58  24.22  64.59  6.61 

Average  composition   2.30  25.50  62.86  7.84 

Mahoning  Goals. 

H.   Frazeo,  Selbysport   Martin         508        1.21  22.58  65.68  10.58 

Cobert,   near  Friendsville   Martin         509       1.42  28.84  59.79  15.45 

Average   composition    1.81  22.96  62.74  12.99 


1.89 

7442 

18^' 

8.27 

6890 

12.04i 

8.08 

6880 

12.3^ 

3.S2 

7441 

13.394 

5.58 

7792 

13,853 

3.71 

7498 

13,457 

2.83 

7587 

13,6.57 

8.54 

.... 

3.36 

3.SS 

7826 

13.157 

6.64       6752       12,154 


1.07  7712  iS,^ 

1,15  7808  14,«1 

.96  7442  18,«« 

1.06  7653  13,775 


4.64        7631       13,:3t) 
3.37        7085       12,753 

4.00       7858      J3.:J« 
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Aaron  Run»  section  of  Bakerstown  coal 

on,  364. 
Accident,   horizontal  Intensity  at,  87. 
magnetic   Inclination  at,    77. 
magnetic  station  at,  46. 
anticline,   269. 
Accomac,  Va.,  magnetic  station  at,  61. 
Administration  of  road  fands,  148. 
Age  of  coal,  geological,  227. 
Air  compressors  for  haulage  of  coal,  543. 
Alderson.   W.   Va.,   magnetic  station   at, 

63. 
Alice  No.  1,  mine  at  Stoyer,  610. 
Allegheny  coals,   discussed,   326. 
of  Castleman  Basin,  463. 
of  Georges  Creek  Basin,  326. 
of  Lower  Youghlogheny  Basin,  496. 
of  Potomac  Basin,  409. 
of  Upper  Youghlogheny  Basin,  479. 
Allegany   county,   road   expenditures   In, 
166. 
road  Improvement  in,   162. 
AUegany-Oarrett  boundary  survey,   101- 

141. 
Allegheny  epoch.  281. 
Allegheny  formatlo*ns,  243,  319. 
columnar  sections  of,  297. 
composition   and   relations   of.    297. 
discussed,  246. 
sections  in,   248,  260. 
Allegheny   Mining  Co.,   517,   521. 
Ames  coal,  262. 
Ames  limestone,  307. 
American  Coal  Co.,  251,  521,  550,  580. 
section  of  Franklin   coal  on  property 
of,  374. 
Little   Pittsburg   coal    on    property 

of.  377. 
Pittsburg  coal  on  property  of,  391, 

393. 
Upper    Sewlckley   coal    on    property 

of,  402,  403. 
Waynesburg  coal   In   mine  of,   403. 
406. 
Analyses  of  coal,  620. 
proximate,  621. 
table  of,  628. 
ultimate,  622. 


Anderson,  Jake,  section  of  Upper  Free- 
port  coal  on  property  of,  436. 

Annapolis,  horlsontal  Intensity  at,  86. 
magnetic  Inclination  at,  75. 
magnetic  station  at,  46,  46. 

Anne  Arundel  county,  road  expenditures 
in,  166. 

Anthracite  coal  in  Maryland,  318. 

Anticlines  and  synclines  of  coal  district, 
map  showing,  260. 

Anticline  at  Deer  Park,  265. 

Appalachian  coal  field  discussed,  232. 
development  of,  223. 

Appleton  mine,  586. 

Arnold,    Washington,    section    of   Lower 
Klttannlng  coal  in  mine  of,  425. 

Arnold's    Run,    section    of    Lower    Kit- 
tanning  on,  486,  488. 

Ash,  definition  of,  621. 
determination  of,  622. 
examination  of,  625. 

Ashby,  C.  A.,  104. 

Ashby's    mine,    section    of    Lower    Kit- 
tanning  coal  in,  487. 

Asher  glade,  section  of  Upper  Freeport 
coal  near,  506,  607. 

Asplnwall,  Wm.   11. ,   510, 

Athey  farm,  section  of  Brush  Creek  coal 
on,  349. 

Atkinson,  Gordon  T.,  v. 

Atlantic   and    Georges    Creek    Coal    Co., 
521. 

Azimuth  of  observations,  139. 

B 
Backbone  Mountain,  horizontal  Intensity 
at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  60. 
Bakerstown    coal,    262,    304,    305.    319, 
320,  322. 
discussed,   360,   440.   468.  494,   510. 
sections  of.  350-368,  440-448,  469-474. 
496.   510. 
Baltimore,    horizontal    intensity    at,    85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  46. 
Baltimore  county,  road  expenditures  In, 
156. 
road  Improvement  In,   165. 
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Barnum, 

section  of  Bakerstown  coal  near,  442. 
Lower  Freeport  coal  near,  431. 
Lower  Kittannlng  coal   near,   415. 
Barnum  mine,  607. 

sections  of  Lower  Kittannlng  coal  in, 
415. 
Barrellville, 

sections  of  Bakerstown  coal  near,  851. 
Brookvllle  coal  near,  328,  329. 
Brush   Creek   coal    near,   346. 
Clarion   coal  near,   332. 
Lower  Freeport  coal  near,  340. 
Bartlett    Run,     section    of    Bakerstown 

coal  on,  357. 
Barton  coal,  305,  310,  320. 

discussed,  350,  440. 
Barton  Coal  Co.,  521. 
Barton    Mining    Company,     section     of 
Upper  Sewickley  coal  on  property 
of,  403. 
Barton, 
sections  of  Bakerstown  coal  near,  356, 
357,  359,  360,  361,  362,  363. 
Brush  Creek  coal  near,   347. 
Conemaugh  formation  at,  251. 
Franklin  coal   near,   374. 
Little  Pittsburg  coal   near,   378. 
Mahoning  Coal  near,  345. 
Pittsburg  Coal  near,  393,  394. 
Upper   Sewickley   coal   near,   403. 
Barton  and  Georges  Creek  Valley   Coal 
Co.,  573,  575. 
section  of  Pittsburg  coal  at  mine  of, 
386,  387. 
Bauer,  L.  A.,  25,  101. 
Bayard, 

section    of    Allegheny    formation    at, 
249. 
Bakerstown  coal  near,  447. 
Bay  Ridge,  magnetic  inclination  at,  76. 

magnetic    station    at,    46. 
"  Beachy  "    coal,    304. 
Beachey's,  Aaron,  section  of  Grantsville 

coal  in  mine  of.  465. 
Beachwood,  section  of  Lower  Kittannlng 

coal   near,  426. 
Beall,  L.  L.,  104. 
Beaman  sawmill,  section  of  Bakerstown 

coal   near,   358. 
Bear     Creek     Lumber    Co.,     section     of 
Lower   Kittannlng  coal   on   prop- 
erty of,  498. 
Beckman,    Rudolph,    section    of    Bakers- 
town coal  on  property  of,  444. 
Bedford  road,  improvement  of,  164. 
Beizel,    Henry,    section    of    Frlendsville 

coal  in  mine  of,  476. 
Belair.   horizontal   intensity  at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  46. 


Belair-Churchville    road,     improvements 

to,  173. 
Belcamp,  horizontal  intensity  at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  46. 
Bender,  Joel,  sections  of  Lower  Kittan- 
nlng coal  in  opening  of,  458. 
Bender  coal  discussed,  456. 
Benwood  limestone,  311. 
Berlin,  horizontal  intensity  at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  46. 
Better  roads,  movement  toward,  14G. 
Betterton,  horizontal  intensity  at,  87. 
magnetic   inclination   at,   77. 
magnetic  station  at,  47. 
Bevan,  Creg,  section  of  Bakerstown  coal 

in  mine  of.  470. 
Bevansville, 

section  of  Frlendsville  coal  near,  476. 
Grantsville  coal  near,  466,  467. 
Beverly,  W.  Va.,  magnetic  station  at,  63. 
Big  Savage  fire-clay  tunnel, 

section    of    Allegheny    formation    in, 
250. 
Pottsville  formation  in,  245. 
Big  Shade  Run, 

section  of  Frlendsville  coal  on.  476. 
Grantsville  coal  on,  464. 
•*  Big  Vein  "  coal,  310,  322,  529. 
discussed,  380. 
irregularities  of,  657. 
thickness  of,  531. 
working  of,  532. 
Big  Vein  Hill,  section  of  Lonaconlng  coal 

on,  371. 
Bittingcr, 

sections  of  Bakerstown  coal  near,  472- 
474. 
Clarion  coal  at,  456, 
Frlendsville  coal  near,  476. 
Grantsville  coal  near,  468. 
Lower  Freeport  coal  near.  460. 
Mahoning  coal  near,  462. 
BIttinger,  F.  N.,  section  of  Bakerstown 

coal  in  mine  of,  474. 
BIttinger,    Jake,    section    of   Orantsvlllo 

coal  in  mine  of,  468. 
Black  Bear  mine,  section  of  Clarion  coiil 

near.  412. 
Black,  Sheridan  and  Wilson  Co.,  :*73. 
Rlacklston,  G.  P.,  104. 
Blaen  Avon  Coal  Co.,  521. 
Blaine. 

sections  of  Bakerstown  coal  near,  444. 
Brush  Creek  coal  near,  440. 
Clarion  coal  near,  412. 
Conemangh  formation  near.  252. 
Upper  Freeport  coal  near,  432-434. 
Lower    Kittannlng   coal   near,   417- 
419. 
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Blaine, 

PottsTllIe   formation    at,    247. 

Blaine  Mining:  Co.,  611. 

section  of  Lower  Klttannlng  coal  on 
property  of,  418. 

Block  coal,  240. 

Bloomington, 

section  of  Bakerstown  coal  near.  440. 
Lower  Klttanning  coal  near,  338. 

Bloomington  coal,  319.  320,  324. 

Bluebaugh  coal  discussed.  319,  320,  328, 
409,    455. 

Bolden,   C,    126. 

Bole,   Johnny,  section  of  Lower  Klttan- 
nlng coal  in  mine  of,  481. 

Bolivar  flre-clay.   300. 

Bombay  Hook,  Del.,  magnetic  station  at, 
61. 

Bonlc,     Henry,     section    of    Grantsvllle 
coal  in  mine  of,  464. 

Bonney    mine,    section    of    Little    Pitts- 
burg coal  in,  376. 

Borden   mine.    595. 

Borden  Mining  Co.,  518,  521,  595. 
section  of  Pittsburg  coal  on  property 
of.  385. 

Borden    shaft,    section    of    Monongahela 
formation   at,    255. 

Boundary  line,  length  of,  140. 
manner  of   marking,    128. 

Bowery  mine,  section  of  Pittsburg  coal 
in,  385. 

Bracket,  F.  E.,  135. 

Braddock  Coal  Co.,  595. 

section    of    Upper    Freeport    coal    on 
property  of.  342. 

Braddock   Run,    section   of   Upper   Free- 
port  coal  on,  342. 

Bradshaw,  horizontal  intensity  at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  47. 

Brailer,  David,  594. 

Brandy  wine,    magnetic     inclination    at, 
75. 
magnetic  station  at,  47. 

Brant  mine,  section   of  Upper  Freeport 
in.  342. 

Brant    Run,    section    of    Lower    Klttan- 
nlng coal  near,  336. 
section  of  Upper  Freeport  coal  near, 
342. 

*'  Break-throughs "   in  coal  mines,  534. 

Breneman  and  Stark's   mine,   section   of 
Bakerstown  coal  in,  473. 

Breneman,  John,  section  of  Lower  Free- 
port  coal  on  property  of,  460. 

Brew,    George,    section    of    Bakerstown 
coal  in  mine  of,  472. 


Brookviile  coal  discussed,  247,  298,  319, 
320,  828.  409,  455. 
sections  of,  328-331,  464. 
sections  near  Barrellville,  328. 
Brown,  B.  Ward,  171. 
Brown,  W.  McCulloh,  104. 
Browne,  A.  L.,  219. 
Browning  and   Custer   mine,   section   of 

Lower  Kittanning  coal  in,  498. 
Brush  Creek  coal,  252,  303. 
discussed,  346,  439,  463,  509. 
sections    of,     345-350,     439-440,     463, 
509. 
Buckhannon,    W.    Va.,    magnetic   station 

at,  63. 
Buffalo  Run, 

section    of    Lower    Freeport    coal    on, 
504. 
Lower  Kittanning  coal  on,  499. 
BuflTalo  sandstone,  252,  304. 
Burrell,  J.  L.  A.,  104. 
Busklrk  farm, 

section  of  Lower  Kittanning  coal  on, 
336. 
Upper  Freeport  coal  on,  343. 
Butler,     Hampton,    section    of    Bakers- 
town coal  in  mine  of,  472. 
Buxton  mine,  615. 

section  of  Lower  Kittanning  coal  in, 
840. 


Caledonia  mines,  590. 
Caledonia  mine, 

section  of  Pittsburg  coal  at,  393. 
Upper  Sewickley  coal  In,  403. 
Calorific  or  heating  values,  622. 

tables  of.  628. 
Calorimeter,   description  of,   623. 
Calorlmetrlc  tests,  622. 
Calvert,  horizontal  intensity  at,  87. 

magnetic  Inclination  at,  77. 

magnetic  station  at,  47. 
Calvert    county,    road    expenditures    in, 

155. 
Cambridge,  horizontal  intensity  at,  86. 

magnetic  inclination  at,  76. 

magnetic  station  at,  47. 
Camp   Fairfax,   horizontal    intensity   at, 
86. 

magnetic  station  at,  60. 
Camp  Potomac,  magnetic  station  at,  60. 
Campbell,  M.  R.,  303. 
Cannel  coal,  240. 
Carbonaceous  shales,  318. 
Carboniferous    or    Mississippian    period, 

275. 
Carboniferous    strata    of    Nova    Scotia, 
226. 
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Cardiff,  horizontal  intensity  at,  86.  r 

magnetic  inclination  at,  76.  76. 
magnetic  station  at,  47. 
Carlos,  139. 
Carlos  mines,  575. 
Carlos,    sections    of    Pittsburg   coal    at. 

386.  387. 
Caroline    county,    road   expenditures   in. 

155. 
Carroll    county,    road    expenditures    in, 

155. 
Castleman  Basin,  817. 
discussed,  462. 
Allegheny  coals  of,  453. 
Conemaugh  coals  of,  461. 
PottsTille  coals  of,  452. 
Castleman  River, 

section  of  Bakerstown   coal  in  R.   R. 
cut  on,  469,  470. 
Mahoning  coal  on,  462. 
Maynadler  coal  in  R.  R.  cut  on,  474. 
Castleman  syncline,  position  of,  265. 
Castleman  Valley,  section  of  Conemaugh 

formation  In,  253. 
Castle  Run,  section  of  Bakerstown  coal 

on,  353. 
Cecil  county,  road  expenditures  in,  156. 

road  improTements  in.  170. 
Cement,  tensile  strength  of.  195. 
Cement,  tests,  194. 
Cenozoic  era,  289. 

Central  avenue,  improvements  to.  183. 
Central  Coal  M.  ft  M.  Co..  521. 
Centervllle,  horizontal  intensity  at.  85. 
magnetic  inclination  at.  75. 
magnetic  station  at.  48. 
Centerville-Chestertown    road,    improve- 
ments to.  184. 
Chaffee,  > 

sections  of  Bakerstown  coal  near,  441, 
443. 
Brush  Creek  coal  near,  439. 
Clarion  coal  near,  411. 
Lower  Kittanning  coal  near,  417. 
Mahoning  coal  near.  439. 
Upper  Freeport  coal  near,  431. 
Chapman  Coal  Mining  Co..  599, 
Chapman    opening,    section    of    Barton 

coal  In,  360. 
Character  of  coal  and  its  uses.  238. 
Character  of  the  rocks  of  the  coal  dis- 
trict. 271. 
Charles    county,    road    expenditures    in, 

156. 
Charlottesville.    Va..     magnetic    station 

at,  62. 
Cheltenham,  magnetic  station  at,   48. 
Chemical  and  heat  producing  properties 
of  Maryland  Coals,  619. 


—-Cherrydale.  Va.,  magnetic  station  at,  62. 
^  Chesapeake  Coal  Co.,  518. 

Chesapeake     Junction     road,     improve- 
ments to.  184. 
Chestertown,  horiiontal  intensity  at.  86. 
magnetic  Inclination  at  76. 
magnetic  station  at,  48. 
Chisholm's  boundary  line,  105.  139. 
Christlansbnrg,  Va.,  magnetic  station  at, 

62. 
Churchville,  horizontal  intensity  at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  49. 
Chnrchville-Havre    de    Grace    road.    Im- 
provements to,  173. 
Clarion   coal    discussed.    298.    319.   320. 
324.  331,  409,  455.  479. 
sections    of,    332.    410-412.    455.    456, 
479. 
Clarion  sandstone,  247.  298. 
Clark,  Wm.  Bullock,  103,  219.  221,  291. 

317. 
Clark*s    opening    in    Lower    Kittanniof 

coal,  423. 
Clarksburg,  W.  Va.,  magnetic  station  at. 

68. 
Clarksburg  limestone,  807. 
Clarysville, 

section  of  Bakerstown  coal  near,  332. 
Friendsvllle  coal  near,  369. 
Lower   Kittanning   coal    near.   335. 

336. 
Upper  Freeport  coal  near.  342. 
Cleavage  planes  in  Georges  Creek  coal. 

558. 
Coal  8b.  306. 

analyses    of,    628. 
culling  the.  539. 

distribution  and  production  of.  228. 
from  mine  to  tipple,  method  of  con- 
veying. 651. 
early  use  of.  222.  223. 
geological  age  of.  227. 
history  of  the  use  of.  222. 
its  character  and  uses,  238. 
origin  of.  224. 
prices  for  mining,  541. 
production  In  United  States.  232. 
Northern  Appalachian.  234-237. 
prospecting  for  in  lower  beds.  322. 
position  of.  221. 

table  showing  world's  production  of. 
229. 
Coal   basins  in  Maryland,  map  showtof! 
318. 
beds,    distribution    and    character   of. 
317. 
general  relations.  317. 
cars  in  mines.  555.  556. 
Coal  companies  consolidate.  519. 
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Coal-cutting  machine,  540. 
Coal  deposits,  position  of,  221. 
Coal  district  of  Maryland, 

geology  of,  241. 

stratigraphy  of,  241. 
Coal  measures,  geological   structure  of, 

259. 
Coal     measures    of    Maryland,     section 

showing,  243. 
Coal  mine,  first,  613. 
Coal  mines  of  Maryland,  529. 
Coal  mines,  drainage  of,  549. 

lighting  of,  549. 

signals  In,  662. 

ventilation  in,  546. 
Coal  mining,  prices  paid  for,  559. 

slsetch  showing  method  of,  544. 
Coal  region  history  of,  51S. 
Coal  samples,  preparation  of,  619. 
Coal   seams  of  commercial   value,   table 

showing,  819. 
Coal  seams,  generalized  section  showing. 
319. 

naming  of,  S21. 

table  showing  correlation  of,  320. 
Coals  of  Maryland,  report  on,  219. 
Coheres  mine,  section  of  Mahoning  coal 

in,  509. 
Cockeysvllle,  horizontal  intensity  at,  85. 

magnetic  inclination  at,  75. 

magnetic  station  at,  49. 
Colsing  yards,  517. 

Columnar  sections  of  Allegheny  forma- 
tion. 297. 

Conemaugh  formation,  802. 

Dunkard  formation,  813. 

Monongahela  formation,  309. 

Pottsville  formation,  298. 
Compton,    Ross,    section  of   Balcerstown 

coal  in  mine  of.  470. 
Concrete  bars,  tests  on.  194. 
Conemaugh  coals  discussed,  344. 

of  Castleman  Basin,  461. 

of  Georges  Creek  Basin,  344. 

of  Lower  Youghiogheny  Basin,  506. 

of  Potomac  Basin,  438. 

of  Upper  Youghiogheny  Basin,  493. 
Conemaugh  epoch,  283. 
Conemaugh     formation    discussed,     248, 
251,  319. 

columnar  sections  of,  302. 

composition  and  relations  of,  301. 

sections  In,  261-254. 
Connell.  T.  A.,  section  of   Lower  Free- 

port  coal  in  mine  of,  490. 
ConnellsviUe  sandstone,  252,  808. 
Consolidation  of  coal  companies,  519. 
Consolidation   Coal   Co.,   514,   518,   521, 
559. 


Consolidation  Coal  Co., 
mines  of,  661. 
section  of  Pittsburg  coni  on  property 

of,  888.  384. 
Unlontown    coal    in    Pumping    shaft, 

404. 
system  of  mining.  533. 
Contents,  21. 
Corinth,    section    of    Lower    Kittannlng 

coal  near,  483. 
Coromandel  Coal  Co.,  606. 
Correlation  table  of  coal  seams,  320. 
Correlation  of  the  formations  and  mem- 
bers, 201. 
Corunna,  horizontal  intensity  at,  86. 
magnetic  Inclination  at,  76. 
magnetic  station  at,  49. 
Cosner.  W.  H.,  0|;>ening  in  Lower  Kittan- 
nlng coal,  424. 
County  road  expenditures,  153. 
County  road  law,  outline  of,  149. 
Crane's  mine,  section  of  Lower  Kittan- 
nlng coal  in,  484. 
CranesvUle  anticline,  269. 
"Crazy  Vein,"  section  of  Lower  Kittan- 
nlng coal  in,  497. 
Crellin, 

section  of  Clarion  coal  near,  479. 
Lower  Freeport  coal  near,  490. 
Lower   Kittannlng   coal   near,    484- 
489. 
Creswell,  magnetic  inclination  at,  75. 

magnetic  station  at,  49. 
Crinoidal  coal  discussed,  306,  319.  320. 

368,  448,  475,  510. 
Crinoidal  limestone,  307. 
Crisfleld,  horizontal  intensity  at,  86. 
magnetic  Inclination  at.  76. 
magnetic  station  at,  49. 
Crosby.  W.  W.,  165. 

Cross  Roads,  horizontal  intensity  at,  88^ 
magnetic  inclination  at.  78. 
magnetic  station  at,  49. 
Cross   mine,   section  of  Upper  Freeport 

coal  in,  493. 
Culling  the  coal,  589. 
Culpeper,  Va.,   magnetic  station  at.  62. 
Cumberland,  horizontal  intensity  at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  49. 
Cumberland  Basin  Coal  Co.,  593. 

sections   of  Clarion   coal   in   mine  of. 
882. 
Cumberland  coal,  580. 
Cumberland-Georges  Creek  Coal  Co.,  60.1. 
section   of  Bakerstown   coal   on   prop- 
erty of,  366. 
Ix)wer  Kittannlng  coal  In  mine  of. 
337. 
Cumberland  Coal  and  Iron  Co..  518,  521. 
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Dagsboro,  Del.,  magnetic  station  at,  61. 
Damascus,  horizontal  intensity  at.  80. 
magnetic  inclination  at,  76. 
magnetic  station  at,  49. 
Dans    Monntain,    section    of    Brookville 

coal  on,  331. 
Darton,  N.  H.,  259,  261,  262. 
Datesman  Coal  Company.  610. 
Davis,  Wm.,  175,  176. 
Darls  Coal  and  Coke  Company,  414,  437, 
438,  449,  614. 
section   of   Clarion    coal    on    property 
of,  332. 
Lower  Kittannlng  coal  in  mine  of, 

340,  426-428. 
Pittsburg  coal  In  mine  of,  397. 
Upper    Sewlckley   coal    on    property 

of,  404, 
Upper  Freeport  coal  In,  437,  438. 
Davis  coal  discussed,  248,  319,  320,  334, 
413. 
section  of,  427,  428. 
Davis  and  Rleman,  521. 
Dawson,  J.   W.,  226. 
"Deal  mine,"  section  of  Upper  Freeport 

coal  in,   494. 
Deep   Creek,    section    of    Lower    Kittan- 
nlng coal  near,  480. 
Deer  Park  anticline.  265. 
Deer  Creek  Farmer's  Club,  146. 
Delaware,  magnetic  stations  in.  61. 
Denton,  magnetic  station  at,  49. 
Derwood,  magnetic  declination  at,  44. 
horizontal   intensity  at,  88. 
magnetic  inclination  at,  78. 
magnetic  station  at,  50. 
Detmold  Hill, 

section  of  Bakerstown  coal  on,  355. 
lionaconlng  coal  on,  371. 
Upper  Sewickley  coal  on,  401. 
Devecmon's  mine,  .section  of  Upper  Free- 
port  coal  in,  492. 
Dlckerson,  horizontal  Intensity  at,  85. 
magnetic  Inclination  at.  75. 
magnetic  station  at,  50. 
Dlckerson  road,  improvements  to,  179. 
Dill  No.  1  mine.  614. 
"  Dirty   nine-foot "    coal    discussed,    252 

308,  371. 
Distribution   of  magnetic   inclination   or 
dip  for  January,  1900,  64. 
magnetic  declination  In  Maryland  for 
January  1,  1000,  28. 
Distribution  and  character  of  Maryland 

coal  beds,  317. 
Distribution  and  production  of  coal,  228. 
Diurnal    variation,    horizontal    Intensity, 
66.  67.  80. 
magnetic  dip,  70. 
vertical  intensity.  68.  61). 


Dobbin,     section    of    Lower    Klttanning 

coal  near,  425. 
Dog  Town,    section  of  Bakerstoirn  coal 

near.  361. 
Dorchester  county,  road  expenditures  In. 

156. 
Dorrey  test,  200. 
Dorsey,  Albert,   178. 
Drainage  of  coal  mines.  549. 
"  Drawing  pillars,"  536. 
Dublin,  horizontal  intensity  at,  80. 
magnetic  inclination  at,  76. 
magnetic  station  at,  50. 
"  Dug  Hill,"  section  of  Dnnkard     forma- 
tion on,  258. 
Dunkard  coals  discussed.  406. 

of  the  Georges  Creek  Basin,  4GNJ. 
Dunkard  epoch,  289. 
Dunkard  formation,  243,  319. 
columnar  sections  of,  258.  313. 
composition  and  relations,  312. 
discussed,  258. 
Durst,  J.  L.,  section  of  Bakersto^«rn  coal 
in  mine  of,  471. 


Eastern  avenue.  Improvement  of,      16C. 
Easton,  horizontal  intensity  at,  9S. 
magnetic  inclination  at.  75. 
magnetic  station  at,  50. 
Bckhart    mine,    Consolidation   Co^l  Co., 
600. 
section  of  Pittsburg  coal  In.  3Ht5. 
Bakerstown  coal  near,  352. 
Brook ville  coal,  329. 
Upper  Sewickley  coal  at,  400. 
Elkrldge,  M.  O.,  185. 
Elkgarden,  252. 

section   of   Pittsburg   coal   at,     -^51- 
Elkgarden  coal  discussed,  319,  Z'20,  380. 
Elkgarden  formation,  309. 
Blklick    coal    discussed,    307,    311^-    320. 

369. 
Elkllck  Run, 

section  of  Lower  Klttanning  co*i^  *>"• 
416. 
Upper  Freeport  coal  on,  343. 
Elkton,  horizontal  intensity  at,  8.»- 
magnetic  inclination  at.  75. 
magnetic  station  at.  50. 
Elkton-Blue  Ball   road.   Improvemf  ^^'^  ^^' 

172. 
Elllcott  City,  horizontal  intensity    «"»  ^-  ^'' 
magnetic  inclination  at,  75. 
magnetic  station  at.  50. 
Empire,    section    of    Clarion    coal  °^*''' 

410. 
Enterprise  mine,  590. 
Equal  magnetic  declination,  map  *^  ^'  ^*' 
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Excelsior  mine.  No.  2,  section  of  Pitts- 
burg coal  in,  396. 

Expenditures  on  roads  in  counties,  153- 
158. 


Fahey's  mine, 

section  of  Clarion  coal  on,  412. 
Lower  Kittannlng  coal  in,  419. 
Fairfax,  Va.,  magnetic  station  at,  62. 
Fairfax   Camp,  magnetic  inclination  at, 

76. 
Fairfax  formation,  307. 
Fairfax  meridian  line,  magnetic  stations 

along,  60. 
Fairfax    stone,    horizontal    Intensity    at, 
86. 
magnetic  station  at,  60. 
magnetic  inclination  at,  76. 
Fair  Haven,  horizontal  intensity  at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  51. 
Falrweather  and  Ladue,  opening  of,  329. 
Fallston  road,  ImproTements  to,  174. 
Farmington  coal,  303. 
Fazenbaker,    M.    N.,    section    of   Balcers- 
town  coal  in  opening  of,  360,  364. 
Fazenbaker,     O.     C,    section    of    Little 
Pittsburg  coal  In  opening  of,  378. 
Fearer,  section  of  Lower  Froeport  coal 

near,  604. 
Ferndale  mine,  603. 
Ferriferous  limestone,  298. 
Field  work  of  Highway  Division.  100. 
Flke,   Chris.,  section  of  Lower  Freeport 

coal  in  mine  of,  504. 
Fike's  Hill,  horizontal  Intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,   60,  61. 
Fire  Clay  Hill,  139. 
Fire-damp,  648. 
Fixed  Carbon,  definition  of,  621. 

determination  of,  628. 
Fleming,  J.  A.,  30,  74,  77,  98. 
Fodge,  Jas.  W.,  section  of  Lower  Kittan- 

nlng  coal  in  opening  of,  481. 
Foley  Mountain,  horizontal  intensity  at, 
86. 
magnetic  station  at,  61. 
Forest  Glen,  horizontal  intensity  at,  86. 
Forest  Glen,  magnetic  Inclination  at,  76. 

magnetic  station  at.  51. 
Forest  Hill,  horizontal  intensity  at,  86. 
magnetic  inclination  at.  76. 
magnetic  station  at,  51. 
Forest  Hill  road,  improvements  to,  174. 
Formations  and  members  correlated,  291. 
Fort  McHenry,  magnetic  station  at,  46. 


Fountain    Green,    magnetic    inclination 
at,  75. 
magnetic  station  at,  51. 
"  Four-foot "    coal    discussed,    305,    350, 

440,  497,  504. 
"  Fourteen-foot  "  coal,  310,  529. 
Franklin, 

sections  of  Bakerstown  coal  near,  366, 
367,  368. 
Brush  Creek  coal  near,  350. 
Franklin  coal  near,  373,  375,  376. 
Little  Pittsburg  coal  near,  378. 
Lower  Freeport  coal  near,   341. 
Lower  KIttanning  coal  at,  337. 
I'ittsburg  coal  near.  396. 
"  Split-six  ••  coal  near,  333. 
Upper  Freeport  coal  near,  344. 
Upper  Sewlckley  coal  near,  404. 
Franklin  coal   discussed,   252,   308,   319, 
320,  371,  511. 
sections  of,  372-376.  511. 
Franklin  Coal  Co.,  521,  523. 
Franklin  Hill, 

section  of  Pittsburg  coal  on,  397,  398. 
Upper  Sewlckley  coal  on,  404. 
Franklin  mine,  603. 
Franklin  plane, 

section  of  Bakerstown  coal  near,  367, 
368 
Franklin  coal  on,  375,  376. 
Frazee,   Albert,   section   of   Lower   Free- 
port  coal  in  mine  of,  504. 
Frazee,    H.    M.,    sections    of    Mahoning 

coal  in  mine  of,  508. 
Frazee,  Hiram,   section   of   Upper   Free- 
port  coal  in  mine  of,  505. 
Frazee,  Luclen,  section  of  Franklin  coal 

in  mine  of,  511. 
Frazee's   lower  seam,   section   of   Upper 

Freeport  coal  in,  505. 
Frazee's  upper  seam,  section  of  Mahon- 
ing coal  in,  508. 
Frederick,   horizontal   intensity   at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  51. 
Frederick  county,  road  expenditures  in, 

150. 
Freeport  coals,  248. 

Freight  rate  on  coal  in  early  days,  517. 
Frickey,  WiUard,  section  of  Lower  Free- 
port  coal  on  property  of,  460. 
Friend,    Capt,    section    of    Bakerstown 

coal  in  mine  of,  510. 
Friend,    C,    section   of    Upper    Freeport 

coal  in  mine  of,  507. 
Friend,  Oscar,  section  of  Lower  KIttan- 
ning coal  in  mine  of.  499.  500. 
Friend,  Taylor,  section   of  Lower   Free- 
port  coal  in  mine  of,  504. 
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FrlendsvlIIe, 

section  of  MahoDing  coal  near,  509. 
Brush  Creek  coal  near,  509. 
Conemaugh  formation  near,  254. 
Friendsvllle  coal  near,  511. 
Little  Pittsburg  coal  near,  512. 
Lower  Freeport  coal  near,  604. 
Lower    Kittanning    coal    near,    497- 

500. 
Upper  Freeport  coal  near,  507. 
FrlendsYille    coal    discussed,    252.    306, 
819,  320,   368,   448,   475,   476. 
sections  of,  369,  448,  449,   476,   510, 
511. 
Frost  mine,  571. 

Frostbnrg,  discovery  of  coal  at,  223. 
Monongahela  formation  near,  255. 
Frostburg,  Mt.  Savage  coal,  327. 
Pittsburg  coal  near,  382. 
Unlontown  coal  at,  404. 
Washington  coal  near,  407. 
Frostburg  Coal  Mining  Co.,  517,  596. 
section      of      Bakerstown      coal      on 
property  of,  365. 
Brush   Creek   coal   on   property   of, 

849. 
Upper  Freeport  coal  on  property  of, 
843. 
Frostburg  formation,  313. 
Frostburg  Mining  Co.,  518. 
Frostburg  section  of  Lower  Kittanning 
coal  near,  334. 


Gaithersburg,     horizontal     intensity    at, 
87,  88. 
magnetic  inclination  at,  77,  78. 
magnetic  disturbance  at,  44. 
magnetic  station  at,  51. 
Gannon,  M.  P., 

section   of  Bakerstown   coal   In  open- 
ing of,  368. 
Pittsburg  coal  in  opening  of,  396. 
Gannon's    prospect,    section    of    Lower 

Kittanning  at,  337. 
Garrett    county,    road    expenditures    in, 
156. 
road  improvements  in,  172. 
Garrett  County  Coal  and   Mining  Com- 
pany, 611,  614. 
Garrett  property,  section  of  Upper  Free- 
port  coal  on,  493. 
Garrison  road,  improvement  of,  165. 
*•  Gas  "  coal,  311,  399,  558. 
Gases  in  coal  mines,  548. 
Geologic  history  of  coal  measures,  274. 
Geological  age  of  coal,  227. 
Geological    structure   of   Maryland    coal 
measures,  259. 


Geology  of  Maryland  coal  district,  241. 
Georges  Creek  Basin  discussed,  317,  321. 
Allegheny  coals  of,  326. 
Dunkard  coals  of.  406. 
Monongahela  coals  of,  379. 
Pottsville  coals  of,  323. 
Georges     Creek-Upper    Potomac     Basin, 

529. 
Georges  Creek-Uppcr   Potomac   syncline. 

position  of,  260. 
Georges    Creek    and    Bald    Knob    Coal 

Company,  594. 
Georges  Creek  and  Bald  Knob  Coal  Co.. 
section     of     I*lttsburg     coal     on 
property  of,  379. 
Redstone  coal  on  property  of,  399. 
Georges  Creek  Coal  and  Iron  Co..   518, 
621,  559,  577. 
diagram    showing    system    of   mining. 

532. 
section  of  Franklin  coal   on  property 
of,  373. 
Lonnconlng  coal  In  mine  of.  370. 
Lower  Kittanning  coal  on  property 

of,  338. 
Upper    Sewickley   coal    on   property 
of,  402. 
track  arrangement  of,  574. 
Georges  Creek  Mining  Co.,  521. 
Georges  Creek  syncline  described.  262. 
Gilmore. 

section    of     Lower     Kittanning    coal 
near,  336. 
Upper  Freeport  coal  near,  343. 
Glse,  section  of  Franklin  coal  near,  511. 
Gorman  Plane, 
section  of  Bakerstown  coal  near,  368. 
Franklin  coal  near,  373. 
Lower  Freeport  coal  at.  341. 
Upper  Freeport  coal  near.  344. 
Gorman    tipple,    section   of    ••  Split-six " 

coal  at.  338. 
Gorman,     sections    of    Upper     Freeport 

coal  near,  435,  436. 
Gorman  la,    section    of    Upper    Freeport 

coal  near,  437. 
Grafton,   W.    Va.,    magnetic   station   at. 

63. 
Grantsville,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  51. 
section  of  Bakerstown  coal  near,  469. 
Friendsvllle  coal  near,  476. 
Grantsville  coal  near,  464,  465. 
Monongahela  formation  near,  267. 
Grantsville  coal  discussed,  304,  319,  320, 
463. 
sections  of  464-468. 
"  Great "  limestone,  311. 
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Greenbrier  epoch,  277. 

Green    Spring   ayenue,    improyement   of, 
169. 

"  Qreen  Coanty  Group,"  318. 

Green,  J.  O.  J.,  flre-coal  mine  of,  332. 
section  of  Brash  Creek  coal  on  prop- 
erty of,  348. 
Clarion   coal   on   property   of,   832, 
380. 

Grove,    James,    section    of    Bakerstown 
coal  In  opening  of,  367. 

Guthrie's   mine,   section   of   Lower   Kit- 
tanning  coal  in,  486. 

H 

Hagerstown,  horizontal  intensity  at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  52. 
Hallofleld  road,  improyements  to,  176. 
Hamll*s    opening    in    Bakerstown    coal, 
444. 
Brush  Creek  coal,  440. 
Lower  Kittanning  coal,  417. 
Hamilton  avenue,  improvement  of,  166. 
Hampshire    and    Balto.    Coal    Company, 

521. 
Hampshire  mine,  601. 
Hancock,  horizontal  Intensity  at,  86. 
magnetic  Inclination  at,  76. 
magnetic  station  at,  63. 
Handwerk.    J.,    section    of    Bakerstown 

coal  in  mine  of,  471. 
Hansen,   Philip,   section   of   Bakerstown 

coal  on  farm  of,  356. 
Harding,  H.  H.,  177. 
Harford    Furnace,    magnetic    inclination 
at,  75. 
magnetic  station  at,  52. 
Harford   county,    road    expenditures    In, 
156. 
road  Improvements  In,  173. 
Harned's  boundary  line,  106. 
Harrington,    Del.,    magnetic   station   at, 

61. 
Harris,  J.  M.,  104. 
Harrison,  C.  T..  163 
Harrison,  W.  Va., 

section    of    Allegheny    formation    at, 
240. 
Clarion  coal  near,  412. 
Lower    Kittanning*  coal    near,    420, 

422. 
Upper  Free  port  coal  near,  434. 
Upper  Kittanning  near,  430. 
Harvey,  BenJ.,  section  of  Upper  Freeport 

coal  in  mine  of,  435. 
Harvey,    Jas.,    section    of    Frlendsvllle 
coal  in  mine  of,  440. 


Harvey,    N.    B.,   section   of   Bakerstown 

coal  in  mine  of,  445. 
Haulage  of  coal,  542. 
Havre  de  Grace,  horisontal  intensity  at, 
87. 
magnetic  Inclination  at,  77. 
magnetic  station  at,  52. 
Hendricks,  W.  Va.,  magnetic  station  at. 

63. 
Henry, 
section  of  Allegheny  formation  at,  248. 
Bakerstown  coal  at,  448. 
Lower  Kittanning  coal  at,  427. 
PottsvUle  formation  at,  247. 
Herring,   David,    section   of   Frlendsvllle 

coal  in  mine  of,  511. 
Herrington  Creek,  section  of  Lower  Kit- 
tanning coal  in  test  hole  on,  482. 
Hickory,  magnetic  Inclination  at,  76. 

magnetic  station  at,  62. 
Highland,  magnetic  Inclination  at,  76. 

magnetic  station  at,  62. 
Highland  mines,  horizontal  Intensity,  86. 
Highway  Division,  form  of  specifications 

and  bond  used  by,  203. 
Highway  operations  In   1902   and   1003. 

169. 
Highway  report,  145. 
Hill   Run,   section   of  Brash  Creek  coal 

near,  346. 
Hillen  road,  improvement  of,  160. 
History  of  Maryland  coal  region,  513. 
History  of  the  use  of  coal,  222. 
Hltchins,  H.  &  W.  A.,  695. 
Hizenbaugh  tract,  621. 
Hodge,  J.  T.,  520. 
Hodgkins,  W.  C,  127. 
Hoffman,   section   of  Pittsburg  coal   at, 

384. 
Hoffman  mine,  564. 
Hohing,   section  of  Lonaconing  coal   on 

property  of,  371. 
Homewood  sandstone,  244,  247. 
Homewood  sandstone  described.  296. 
"  Honeycomb "  coal  discussed,  304,  305, 

468. 
Hood's  Mill  rond.  Improvement  to,  178. 
Horizontal  intensity  at  various  stations, 
85. 
distribution  of,  78. 
diurnal  variation  of,  66,  67. 
mean  diurnal  variation,  80. 
values  of,  84. 
Howard    county,  •  road    expenditures    In, 
157. 
road  improvements  In,  174. 
Hoy  tracts,  521, 
Humbertson  tract,  521. 
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Hunting    Hill,    horizontal    intensity    at, 
88. 

magnetic  inclination  at,  78. 

magnetic  station  at,  52. 
Hurloclt,  horizontal  intensity  at,  85. 

magnetic  inclination  at,  75. 

magnetic  station  at,  52. 
Hyde's,  horizontal  Intensity  at,  86. 

magnetic  inclination  at,  76. 

magnetic  station  at,  52. 


Jackson  mines,  589. 
Jackson  mine, 

section     of     Monongahela    -formation 
near,  257. 
Pittsburg  coal  at,  301. 
Jackson  Hill,  section  of  Upper  Sewickley 

coal  on.  402. 
Jacobs  tract,  521. 
Jennings  Brrs..  R.  R.,  452. 
Jennings  Mill,  253. 

bore-hole  at,  302,  452,  461. 
section  of  Allegheny  formation  at,  250. 
Bakerstown  coal  near,  470-472. 
Brush  Creek  coal  at,  463. 
Orantsville  coal  near,  466,  467,  468. 
Lower  Freeport  coal  at,  459, 
Maynadier  coal  near,  475. 
Johnson,  A.  N.,  145. 
Johnson  (Shaw),  521. 
Jollytown  coal,  314,  319,  320. 

limestone,  314. 
Joppa  road,  Improvement  of,  168. 

K 

Kearney,     section    of    Bakerstown     coal 
near,  445. 

Kelso  Gap,   section   of  Friendsville   coal 
near,  449. 

Kent  county,  road  expenditures  in,  157. 

Kent  Island,  horizontal  Intensity  at,  86. 
magnetic  inclination  on,  76. 
magnetic  station  at,  52,  53. 

Keyser,  W.  Va.,  magnetic  station  at,  63. 

Klngsland  mine.  586. 

section     of     Monongahein      formation 
above,  257. 
T'pper  Sewickley  coal  near,  402. 

Kinsinger's  mine,  section  of  Bakerstown 
coal  in.  469. 

Kite  tract.  521. 

Kittanning  sandstone  Uescribod,  299. 

Kittnnning  seam.  248. 

KImrael,    Chauncey,    section    of    Bakers- 
town coal  in  mine  of.  495. 

KItzmiller   mine,  section   of   Ix)wpr  Kit- 
tanning  coni  in,  418. 


Koontz,  521. 

section  of  Bakerstown  coal  near,  353. 
Lonaconlng  coal  near,  370. 
Monongahela  formation  at,  256. 
Pittsburg  coal  at,  388. 
Upper  Sewickley  coal  near,  401. 
Koontz  coal  discussed,  312,  404. 
Koontz  mine,  591. 
Krug, 
sections    of    Lower    Kittanning    coal 
near,  501.  502. 
"  Split-six  "  coal  near,  497. 


Labor,  history  of,  in  coal  region,  523. 
Laboratory   work   of  Highway    Division. 

187. 
La  Plata,  horizontal  intensity   at,  85. 
mognetic  Inclination  at,  75. 
magnetic  station  at.  53. 
Later     Carboniferous     or     Pennsylvania 

period,  278. 
Latitudes  and  longitudes,  141. 
Laugan,   George,   section  of  Bakerstown 

coal  In  opening  of,  357. 
Laurel,  horizontal  Intensity  at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  54. 
liaurel  Run, 

section  of  Bakerstown  coal  near,  355. 
358,  359. 
Clarion  coal  on,  410. 
Lower  Kittanning  coal  on,  425,  484. 

501,  602. 
Upper  Freeport  coal  on,  507. 
Laws  of  Maryland  relating  to  boundary 
line   between   Allegany    and   Gar- 
rett counties,  101. 
Leatham,  Chas.,  598. 
Leesburg,  Va.,  magnetic  station  at.  62. 
Legeer,   M.,   section   of   Clarion   coal  on 

property  of,  456. 
Leonardtown,  horizontal  intensity  at.  85. 
magnetic  Inclination  at.  75. 
magnetic  station  at,  53. 
Leonardtown    square.     Improvement    to, 

186. 
r^sley,  J.  P.,  294,  310. 
Letter  of  transmittal.  Ix. 
Tjewis,  Daniel,  section  of  Upper  Freeport 

coal  in  mine  of,  401. 
Liberty,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  54. 
Lighting  of  coal  mines,  549. 
Linden,  horizontal  Intensity  at,  86. 
magnetic  inclination  at,  76, 
magnetic  station*  at,  54. 
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Little  Allegany, 

section   of    Pittsburg   coal    near,    380. 
381. 
Upper  Sewlckley  coal  near,  400. 
Little    Clarksburg    coal    discussed,    308, 

319,   320,   371,  511. 
Little    Laurel    Run,    section    of    Lower 

Freeport  coal  on,  459. 
Little  Pittsburg  coal  discussed,  252,  308, 
310,  320,  376,  511. 
sections  of,  376-378,  512. 
Lisbon,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  54. 
Loarville, 

section  of  Bakerstown  coal  near,  353. 
Brookvllle  coal  near,  330,  331. 
Ix>cation  of  first  coal  mine,  513. 
Lohr,  Peter,  section  of  Bakerstown  coal 

in  mine  of,  473. 
Lonaconing,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  54. 
sections  of  Bakerstown  coal  near,  354 
355,  356. 
Brush  Creek  coal  near,  346. 
Dunkard  formation  near,  258. 
Franklin  coal  near,  373. 
Lonaconing  coal  near,  370,  371. 
Little  Pittsburg  coal  near,  376. 
Pittsburg  coal  near,  389. 
Lower  Sewlckley  coal  at,  399. 
Monongahela     formation     at,     256, 

267. 
Upper  Freeport  coal  near,  343. 
Upper  Sewlckley  coal  near,  402. 
Waynesburg  coal  near,  405. 
Lonaconing  coal  discussed,  252,  307   319 
320,  369. 
sections  of,  369-371. 
Lonaconing  Coal  Co.,  604. 
Lostland  Run,  sections  of  Lower  Kit  tan- 

nlng  coal  on,  420,  421. 
Lower  Barren  measures,  301,  344. 
Lower  Cambridge  limestone,  304. 
liower    Connoquenessing    sandstone    de- 
scribed, 295. 
Lower  Freeport  coal  discussed,  300,  319, 
320,  340,  431,  459,  489.  503. 
sections   of   340,    341,    469,    460,   489, 
490,  503,  604. 
Jjower  Freeport  limestone,  300. 
Lower  Freeport  sandstone,  300. 
I-ower  Hill,  horizontal  Intensity  at,  87. 

magnetic  station  at,  60. 
Lower     (and    Middle)     Klttannlng    coal 
discussed,     299,     322,     334,     413, 
456,  497. 
sections    of,    819,    320,    334-340.    413- 
429,  457.   458,   480-489,  497-503. 


Lower  Mahoning  sandstone,  301. 
Lower  Mercer  coal,  296,  319,  320,  325. 
Lower  Pittsburg  coal.  308. 
Lower  red  shales,  305. 
Lower    Sewlckley    coal    discussed.    256 
311,  319,  320,  399. 
section  of,  399. 
Lower  Sharon  coal,  sections  of,  319   S'^o 
323.  '     '  ' 

Lower    Youghlogheny    Basin    discussed, 
317,  494. 
Allegheny  coals  of,  496. 
Conemaugh  coals  of,  506. 
Pottsville  coals  of,  496. 
Lower  Youghlogheny  syncllne,  270. 
Luke,    section    of    Mount    Savage    coal 

opposite,  327. 
Lyell,  Sir  Chas.,  307. 


M 
Macadam  materials,  tests  of,  187. 
Magnetic      components      In      Maryland, 

table  showing,  91-95. 
Magnetic     declinations     along     county 
boundary  line,  136. 
map  of  equal,  44. 
observations,  34-43. 
observed  at  Linden,  1896  to  1901,  30 
observed  at  various  stations  In  Mary- 
land. 1896  to  1899,  31. 
observed  by  Western  Boundary  Survey 
in  1897,  33. 
Magnetic  dip,  diurnal  variation  of,  70. 
Magnetic    elements    In    Maryland,    table 

showing,  91-95. 
Magnetic    Inclinations,    Linden    station 
74. 
Maryland  stations,  75-77. 
Magnetic  observatory  at  Cheltenham.  28. 
Magnetic  readings  along  county   bound- 
ary line,  134. 
Magnetic  report.  Introduction  to.  25. 
Magnetic     stations     along      *•  Fairfax '" 
meridian  line,  60. 
description  of,  45. 
In  Delaware,  61. 
In  Maryland,  45-64. 
In  West  Virginia,  63,  64. 
Magnetic    Survey   of   Holland    compared 

to  that  of  Maryland,  26. 
Magnetic  work  done  In  connection  with 

county  boundary  line,  133. 
Mahoning  coal  discussed,  303.  319,  320, 
344,  438,   462,  507,  508. 
sections   of   344.    345,    439,    462,    508, 
509. 
Mahoning  limestone.  301. 
Mahoning  sandstone.  247,  251. 
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Manchester,  horizontal  intensity  at,  S7. 
maemetic  inclination  at.  77. 
magnetic  station  at,  54. 
Map  showing  anticlines  and  synclines  of 

coal  district,  260. 
Martin,  Geo.  C.  219,  241,  291,  817. 
Maryland    coal    beds,    distribntion    and 

character  of,  317. 
Maryland  Coal  Co.,  586. 

section   of  Bakerstown   coal  on   prop- 
erty of,  353. 
Lower    Sewlckley    on    property    of, 

399. 
Pittsburg  coal  on  property  of,  389. 
Upper   Sewlckley   coal    on    property 
of.  401,  402. 
Maryland  coal  district,  geology  of.  241. 
Maryland   coal    measures,  section   show- 
ing, 243. 
stratigraphy  of,  241. 
Maryland  or  Savage  Mt.  Coal  Co..  521. 
Maryland  magnetic  stations.  45-61. 
Maryland  Mining  Co.,  516. 
Maryland    Heights,    horizontal    intensity 
at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  54. 
Maryland,  road  expenditures  in,  158. 
Mason  and  Dixon  Line,  horizontal  Inten- 
sity on.  87. 
magnetic  inclination  at,  77. 
magnetic  station  on,  60. 
Masontown  coal  discussed,  303.  319.  320. 

345,  439.  463. 
Massey,  horizontal  Intensity  at,  85. 
magqetic  Inclination  at,  75. 
magnetic  station  at,  55. 
Mauch  Chunk  epoch.  278. 
Maynadier  coal  discussed,  252,  306,  319, 
320,  474. 
sections  of,  474,  475. 
Maynadier  tract, 

section  of  Bakerstown  coal  on,  472. 
Maynadier  coal  on,  475. 
McChesney,  E.  E.,  181. 
McGlone  mine,  593. 
McHenry,  horizontal   intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic   station    at.    55. 
sections    of    Lower    Klttannlng    coal 
near,  458. 
McMullen.    section    of   Bakerstown    coal 

near  house  of,  355. 
McNeirs  mine,  section  of  Upper  Freeport 

coal   in,  494. 
MechanlcsvIIIe,    horizontal    intensity    at. 
85. 
magnetic  Inclination  at.  75. 
magnetic  station  at,  55. 
Morcer  coals,  244. 


Mesozoic  era,  289. 

Method  of  conveying  coal  from  mines  to 
tipples,  551. 

Methods  of  observing  and  reducing  mag- 
netic declination,  28. 

Meyer,    Isaac,    section    of    Lower    Klt- 
tannlng coal  In  mine  of.  499. 

Meyer,  Isabel,  section  of  Bakerstown  coal 
on  property  of,  362. 

Meyer's    house,    section    of    Bakerstown 
coal  near,  358. 

Michael,  Eisra, 

section  of  Bakerstown  coal  near  house 
of.  363. 
Little  Pittsburg  near  house  of,  378. 

Michaels    Run,    section    of    Bakerstown 
coal  on,  363. 

Michael,    Peter,   section   of  Upper  Free- 
port  coal  on  property  of.  343. 

Michael.    T.    P..    section    of   Bakerstown 
coal  near  house  of,  364. 

Mlchler  monument.  141. 

Mlddlebrook.  horizontal  Intensity  at.  88. 
magnetic  inclination  at.  78. 
magnetic  station  at.  55. 

Middle   Klttannlng   coal   discussed.   299. 
319.  320,  334.  413.  456. 

Midland  Mining  Co..  699. 

Midlothian  Coal  and  Iron  Co.,  521. 

Midlothian,  section  of  Pittsburg  conl  at. 
385. 

Mler,  James,  section  of  Bakerstown  coal 
near  house  of.  354.  355. 

Mileage  of  Maryland  roads.  153. 

Mill  Run. 

section   of  Bakerstown   coal   on,  360. 
362. 
Brush  Creek  coal  on.  348,  349. 
Upper  Freeport  on.  343. 

Miller,  John,  section  of  Bakerstown  coal 
in   mine  of,  471. 

Miller.  Run,   section  of  Upper   Freeport 
coal  on,  494. 

Millstone   Hollow,   section   of   Brookvllle 
coal  at,  329. 

Mine  cars,  565.  656. 

Mine  tracks.  644. 

Mine  No.  1  of  G.  C.  C.  &  I.  Co..  577. 

Minefield,  horizontal   Intensity  at.  86. 
magnetic  inclination   at.   76. 
magnetic  station  at,  55. 

Mineral   Spring,  section   of  Upper  Free- 
port  coal   near,  505. 

Mining,  methods  of.  530. 

Mlsslsslpptan  period.  275. 

Moisture,  definition  of.  621. 
determination  of.  621. 

Monongahela  coals  discussed.  379. 
of  Georges  Creek  Basin.  379. 
of  Potomac  Basin.   449. 
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Monongahela  epoch,  287. 
Monongahela  formation,  248,  255.  319. 
Monongahela   formation,    columnar    sec- 
tions of,  309. 
composition  and  relations  of,  308. 
sections  In,   255-257. 
*'  Monongahela  Series,"  309. 
Monroe  Coal  Mining  Co..  607. 

sections  of  Bakerstown  coal  in  mines 
of,  442. 
Montell    Tunnel,    section    of    Brookyille 

coal  at,  330. 
Montgomery   county,    rond   expenditures 
in,  167. 
road  improTements  In,  170. 
Moon  Ridge,  section  of  Upper  Freeport 

coal  at,  436. 
Moore,  Henry, 

section  of  Bakerstown  coal  In  opening 
of,   362. 
Brush    Creek    coal    near    house    of, 
347. 
Moore,  Isabel,  section  of  Mahoning  coal 

on  property  of,  345. 
Moores   Run. 

section    of   Bakerstown   coal  on,    361, 
362. 
Brush  Creek  coal  on,  347. 
Mahoning  coal  near,  345. 
Mooredale  mine.  603. 
Morantown,   section  of  Lonaconing  coal 

near.  369. 
Morgantown  limestone,  307« 
Morgantown  sandstone,  252. 
Morgart's  tract. 

section  of  Maynadler  coal  on,  476. 
Bakerstown  coal  on,  472. 
Morrison  mine,  596. 

section  of  Brush  Creek  coal  at,  349. 
Freeport  coal  at,  343. 
Moscow,    sections    of    Bakerstown    coal 

near,  358. 
Moscow-Georges  Creek   Mining  Co.,  601. 
section   of  Bakerstown   cool   on   prop- 
erty of,  360. 
Moscow  Mills. 

section  of  Bakerstown  coal  near,  358. 
Little   Pittsburg  near,  377. 
Moscow  mlnpR.  602.  604. 

Pittsburg  coal  near,  390,  392. 
Mount  Savage. 

.sections  of  Bakerstown  coal  near,  350, 
351. 
Brush  Creek  coal  near,  345.  346. 
Franklin  coal  near,  372. 
I^na coning    coal     near.     360.    370, 

372. 
Mahoning   coal   near,   344. 
Mt.  Sayage  coal  near,  320. 


Mount  Savage, 
sections  of  liakerstown  coal  near, 
Pittsburg  coal  near,  379. 
Redstone  coal  near,  399. 
Upper  Freeport  coal  near,  341. 
Mount    Savage   or    Upper    Mercer    coal, 

described,  296,  324. 
Mt  Savage  coal  discussed,  319,  320,  453, 
478. 
sections  of,  326,  327,  453,  478. 
Mt  Savage  fl re-clay,  296,  325. 
Mt  Savage  Iron  Co.,  518. 
Mt.  Savage  plane,  section  of  Bakerstown 

coal  near,  351. 
Mt  Zlon  Church, 

section  of  Friends vUle  coal  near.  448. 
Ijower  Klttannlng  coal  near,  416. 
Mowbray.  .John,  section  of  Brush  Creek 

on   property  of,   347. 
Mullen.  Joseph.  175,  178. 
Mnssellman  farm,  514. 

N 

Naming  of  coal  seams,  321. 
National  Coal  Co.,   521. 
National  Road,  139,  263. 
Improvement  of,  162,  163. 
section  of  Bakerstown  coal  near,  469. 
Grantsvllle  coal  near,  465. 
Maynadler  coal  near,  474. 
Naval  Observatory,  28. 
Neat,  Noah,  section  of  Bakerstown  coal 

in   fire-coal   opening  of.   357. 
Neff,  Wm.,  section  of  Brush  Creek  coal 

on  property  of,  349. 
Neighborhood  Improvement  Club.  146. 
Nethken.   F.  R.,  section  of  Upper  Free- 
port  coal  in  mine  of,  492,  493. 
Newark,  Del,,  magnetic  station  nt,  61. 
Newberry,  J.  S.,  240. 
New  Central  Coal  Co.,  591. 

sections  of  Lonaconlng  coal  on   prop- 
erty of,  370,  371. 
Little  Pittsburg  coal  on  property  of, 

376. 
Pittsburg  coal  on  property  of,  388. 
Upper   Sewickley   coal    on   property 

of,  401. 
Waynesburg    coal    on    property    of, 
405. 
New  Detmold  mine,  586. 

section  of  Pittsburg  coal  In,  389. 
New   Germany,   horizontal    Intensity   at, 
87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  55. 
New  York  Mining  Co.,  516,  573.  521. 
section  of  Pittsburg  coal  on  property 
of,   881. 
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Nlles   Mill, 

sections  of  Mahoning  coal  near,  508. 
Upper  Freeport  coal  near.  505. 

North  Potomac  syocline  described,   261. 

Northern    Appalachian    conl    field.    234. 

Northern    Appalachian    field,    production 
of  coal   In,  234,  235,   236.   237. 

Nova    Scotia,    Carbnntferous    strata    of, 
226. 

Noy   and   Al.   Frazce's   mine,    section   of 
Friendsville    coal    in,    511. 

Nydeclter   Uun,    section   of   Upper   Free- 
port  coal  on.  435. 


Oakland,   horizontal    intensity    at,    85. 
magnetic  inclination  nt,  75. 
magnetic  station  nt,  5r>. 
sections    of     Lower    Kit  tanning    coal 
near,  481,  482. 
Lower  Freeport  coal  near,  489. 
Upper  Freeport  coal  near,  492,  494. 
OaklanU-Mt.    Lake   Park   road,    improve- 
ments to,  172. 
Oakland  Coal  and  Coke  Co.,  section  of 
Lower    KIttanning   coal    in    mine 
of.  483. 
Oak  Shoals,  section  of  Lower  KIttanning 

coal  in  mine  near,  482. 
Ocean  City,  horizontal  intensity  at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at.  55. 
Ocean  mines.  561-571. 
Ocean  Steam  Coal  Co..  518. 
Offut's     mine,     section     of     Lower     Kit- 
tanning  coal  in,  484. 
O'Harra,  C.  C,  261,  262. 
O' Haver,  Jos.,  section  of  Upper  Freeport 

coal  In  mine  of,  435. 
Old    Frederick    road.    Improvements    to, 

176. 
Old  Union  No.  2.  section  of  Bakerstown 

conl  at,  351. 
Orendorff.  John,  section  of  Brush  Creek 

coal  on  property  of.  346. 
Origin  of  conl,  224. 
Oxford,  horizontal   intensity  at.  86. 
magnetic  incMnation  at.  76. 
magnetic  station  at,  55. 


Pacific    const,    development    of    coal    on, 

224. 
Paleozoic  periods,  history  of,  274. 
Pnrker    coal    discussed,    319,    320.    331, 

332,   455. 
Parker   Vein    Coal   Co..    518. 
Park    Heights   avenue,    improvement   of, 

168.    170. 


Parkton,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  55. 
Parrett,  J.  H.,  591. 

Parsonsburg,  horizontal  intensity  at,  85. 
magnetic  inclination  at,  75. 
magnetic  station  at,  55. 
Pattison.  G.  C,  mines  of.  606. 

section  of  Bakerstown  coal  in.  440. 
Patton  mine.  586. 
Paving  brick  tests,  188,  189,   190. 
Paw  Paw,  W.   Va.,  horizontal   intensity 
at,  87. 
magnetic  inclination   nt,   77. 
magnetic  station  at,  63. 
Peeble,  Thos.,  section  of  Lonaconing  coal 

in   out-crop  near,    371. 
Pekin, 

sections  of  Bakerstown  coal  near.  3.V?. 
Little  Pittsburg  coal  near.  377. 
Pittsburg  coal  near,  391,  392. 
Penn  mine,  603. 
I*enniman.  W.  B.  D..  219,  619. 
Pennsylvania  period,  278. 
Permian   period.   289. 
Percy   tract.    521. 
Philippi,    W.    Va.,   magnetic   station   at. 

64. 
Phoenix, 

section  of  Bakerstown  coal  near,  363. 
365. 
Brush  Creek  coal  near.  349. 
Pittsburg  coal  near.  395. 
Upper  Freeport  coal  near,  343. 
Phoenix  and  Georges  Creek  Mining  Co.. 
600. 
section   of  Bakerstown   conl   on   prop- 
erty of,  865. 
I'hoenix  mine,  600. 

section  of  Pittsburg  coal  In.  395. 
Tjower  KIttanning  coal  on.  339. 
Quakertown  coal  near,  325. 
Pickell  mine.  602. 
Pickell   tract,   section   of  Pittsburg  coal 

on.  390. 
IMckens,  W.  Va..  magnetic  station  at,  64. 
Piedmont. 

section    of   Lower   Sharon    coal    near. 
323. 
Upper  Sharon  coal  near.  324. 
Piedmont  coal.  530. 
Piedmont  Coal  and  Iron  Co.,  521. 
Piedmont  Mining  Co..  604. 
Piedmont-Cumberland  Coal  Co.,  601. 
section  of  Lower  KIttanning  coal  on 
property  of.  337.  338. 
Piedmont  and  Georges   Creek  Coal  Co., 
698. 
section  In  mine  of.  333. 

Bakerstown    coal    near.   368. 
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Piedmont  and  Qeorgea  Creek  Coal  Co, 
flection  In  mine  of. 

Brush  Creek  coal  near,  860. 
"  Bidlt-Slx  "  coal  In  mine  of,  838. 
Upper  Sewlckley   coal   on  property 
ot  400. 
Pierce,  John  T.,  666. 
Plncher*s  opening  In    Bakerstown   coal, 

362. 
Plney   Mountain,    section   of  Brookrllle 

coal  on,  828. 
Plney   Rnn, 

section  of  Brookyllle  coal  on,  464. 
Clarion  coal  on,  466. 
Lower  Kittannlng  coal  on,  467. 
Mt  Savage  coal  on,  468. 
*'Plne  Hill  mine,"  681. 
pln-puller  used  In  Maryland,  664. 
Pittsburg  coal  discussed,  266,  810,  310, 
820,  880,  629,  680. 
sections  of,  370-898,  460,  461. 
thickness  of,  681. 
Piatt  coal,  806. 
Piatt,  Franklin,  301. 
Pleasant  Valley  Run,  section  of  Friends- 

vtlle  coal  on,  476. 
Pocomoke  City,  horizontal  Intensity  at, 
86. 
magnetic  inclination  at,  75. 
magnetic  station  at,  66. 
Pocono  epoch,  276. 
Pocono  formation,  818. 
Point  of  Rocks,  horizontal  intensity  at, 
85. 
magnetic  inclination  at,  76. 
magnetic  station  at,  66. 
Pompey  Smash,  614. 
Position    of    beds    in    Maryland    Coal 

Measures,  248. 
Potomac  Basin  discussed,  817,  407. 
Conemaugh  coals  of,  438. 
Monongahela  coals  of,  449. 
Potomac  Coal  Co.,  621,  673,  576. 
section  of  Franklin  coal  on  property 
of,  374. 
Little   Pittsburg   coal    on    property 
of.  377. 
Potomac    meridian    line,    magnetic    sta- 
tions along,  60,  61. 
Potomac  mine,   576. 
section  of  Bakerstown  coal  In,  361. 
Pittsburg  coal  in,  394. 
Pottsville    coals    of    Castleman    Basin, 
462. 
Georges  Creek  Basin,  323. 
Lower  Youghiogheny  Basin,  496. 
Upper  Potomac  Basin,  408. 
Upper  Youghiogheny  Basin  discussed, 
477. 


PottsvUIe  epoch,  279. 
Pottsyllle  formation  discussed,  248,  244, 
819. 
columnar  sections  of,  293. 
composition  and  relations  of,  293. 
sections  In,  245-247. 
Preface,  19. 

Pre-Quaternary  periods,  289. 
Preston  C<hi1  and  Lumber  Co., 

section  o^  Clarion  coal  on  property  of, 
479. 
Lower  Kittannlng  coal  in  mine  of, 
488,  489. 
Prices  for  coal  in  early  days,  516. 
Prices  for  mining  coal,  569. 
Princess  Anne,  horizontal  intensity  at, 
86. 
magnetic  Inclination  at,  76. 
magnetic  station  at,  56. 
Prince    Frederick,    magnetic    Inclination 
at,  75. 
magnetic  station  at,  66. 
horizontal  Intensity  at,  86. 
Prince   George's    county,    road   expendi- 
tures in,  167. 
road  improvements  In,  180. 
Production  and  distribution  of  coal,  228. 
Production   of  coal   in  Northern   Appa- 
lachian field,  table,  234,  235,  286, 
237. 
Production  of  coal  In  United  States,  232. 
Production   of   coal   in   the  world,   229. 
Props  in  coal  mines,  634. 
Proximate  analyses,  tables  of,  628. 
Pumping  shaft,  643. 

section    of   Dunkard   formation    near, 
268. 
Monongahela  formation  in,  256. 
Unlontown   coal   in,   404. 
Washington  coal  near,  407. 
*'  Punching  machine,"  540. 
Putnam,  G.  R.,  79. 


Quakertown    coal    discussed,    244,    295, 
319,  320,   324. 
section  of,  325. 

section  near  Old  Phoenix  Plane,  325. 
section  near  Westernport,  325. 
Quaternary  Period,  290. 
Queen  Anne's  county,  road  expenditures 
in,  157. 
road  Improvements  in,  184. 
Queen.   Samuel,   182. 
Quince  Orchard,  horizontal  intensity  at. 
88. 
magnetic  Inclination  at,  78. 
magnetic  station  at,  66. 
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"  KaUroad  seam/'  324,  325,  332,  410. 

Randolph,  B.  S.,  219,  613.  569. 

Rankin,  Robt.  G.,  517. 

Rattier   tests,    190,    191. 

Redland,   horizontal   Intensity   at,   88. 

magnetic  inclination  at,  78. 

magnetic  station  at,  56. 
Redstone  coal,  256,  310,  319,  320. 

section    of,    399. 
Redstone  limestone,   310. 
Relsterstown,    horizontal    intensity    at, 
87. 

magnetic  inclination  at,  77. 

magnetic  station  at,  56. 
Remsen,  Ira,  v. 
**  Repeat  stations,"  26. 
Richmond  basin,  coal  of,  224. 
Richmond,  Va.,  magnetic  station  at,  62. 
Rldgeley  Hill,  section  of  Grantsville  coal 

on,  466. 
Rldgely,    horizontal   intensity   at,   85. 

magnetic    inclination    at,    75. 

magnetic  station  at,  56. 
Ridgley*s   mine,   sections   of   Grantsville 

coal  in,  466.  467. 
Riggs  road,  Improvements  to,  181. 
Rising  Sun,  horizontal  Intensity  at,  87. 

magnetic   inclination   at,    77. 

magnetic  station  at,  56. 
Rising    Sun-Farmlngton    road,    improve- 
ments to,   170. 
River   road.   Improvements   to,    176. 
Road  accounts,  151. 

administration,  148. 

appropriations,  150. 

districts,  150. 

engineer,  149. 

expenditures,  153-155. 

machinery,    152. 

mileage  in  Maryland  by  counties,  153. 

statistics.  152. 

supervisors,  150. 
Roaring  Creek  sandstone,  300. 
Roaring  Hill.  139. 
Robertson,     Albert,     section     of     Upper 

Freeport  coal  In  mine  of.   506. 
Rockburn    Branch    road,    improvements 

to,  179. 
Rock  Church,  section  of  Little  Pittsburg 

coal  near,  378. 
Rockville,  magnetic  inclination  at,  76. 

magnetic  station  at.  56. 
Rogers,  H.  D.,  297.  309,  314. 
Roman  Nose, 

section  of   Lower  Klttanning  coal  on 
west  side  of,  481. 
Upper  Freeport  coal  near,  492. 
Roof  coal,  534. 


Room  and  pillar  system,  532. 

Ross,  Samuel,  section  of  Bakerstown  coal 

in  fire-coal  opening  of,  361. 
Round  Hill,  Va.,  magnetic  station  at,  62. 
Rumbaugh,    Harry,    sections    of    Little 

Pittsburg  coal  In  mine  of,  512. 
Russell,   Archie,   section   of   Bakerstown 

coal  on  farm  of,  356. 
Rutledge,  J.  J.,  219,  317. 

8 
St  Mary's  county,  road  expenditures  in, 
157. 
road  improvements  in,  186. 
Salisbury,  horizontal  intensity  at,  85. 
magnetic  Inclination  at,   75. 
magnetic  station  at,  57. 
Saltsburg  sandstone,  252,  305. 
Salt  Block  Mountain,  section  of  Bakers- 
town  coal  on,  470. 
"Sandrock"  coal  discussed,  491,  504. 
Sand  Run,  section  of  Lower  Klttanning 

coal  on,  424. 
Sang  Runr  section  of  Lower  Klttanning 

coal  near,  500,  503. 
Savage,   Grant,   section   of-  Upper  Free- 
port  coal  In  mine  of,  507. 
Savage  Mountain  Fire  Brick  Works,  sec- 
tion of  Mt.   Savage  coal  at,  327. 
Scarboro,  magnetic  inclination  at,  76. 

magnetic  station   at,   57. 
Schaidt,  John,  106. 
SchlU, 

section  of  Lower  Klttanning  coal  near, 
422. 
Upper  Freeport  coal   near,   435. 
Sea  ford.  Del.,  magnetic  station  at,  61. 
Section  of  Allegheny  formation   In  Big 
Savage  fire-clay  tunnel,  250. 
Allegheny  formation  at  Harrison,  W. 

Va.,  249. 
Allegheny  formation  at  Borehole  No. 

1,  Henry,  248. 
Allegheny  formation  at  Jennings  Mill. 

250. 
Bakerstown     coal.     350-368,     440-448, 

469-474,  495,  510. 
Brookvllle  coal,  328-331.  454. 
Brush   Creek  coal,   345-350,   439.  440. 

463,  509. 
Clarion  coal,  332,   410-412,   455.  456, 

479. 
Conemaugh   formation.  251-254. 
Dunkard  formation.  258. 
Franklin  coal,  372-376,  511. 
Frlendsvllle  coal,  369,   448.  449,  476. 

511. 
Grantsville  coal,  464-468. 
Little  Pittsburg  coal,  376,  512. 
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Section  of  Allegheny  formation  in    Big 
Savage  fire-clay  tunnel,  260. 
Lonaconlng  coal,  369-371. 
Lower   Freeport   coal,   340,   4r>9,   460, 

489,  490,  504. 
Lower    and    Middle    Kitti^nning    coal, 

413-429. 
Lower  KIttanning  coal,   334-340,  457, 

458,  480-489,  497-603. 
Lower  Sewickley  coal,  399. 
Lower  Sharon  coal,  323. 
Mahoning    coals,    344-346,    439,    462. 

508. 
Maynadier  coal,  474,  476. 
Monongahela     formation     at     Borden 

shaft,  266. 
Monongahela    formation    near    Frost- 
burg,  256. 
Monongahela  formation  near  Jackson 

mine  at  Lonaconlng,  267. 
Monongahela    formation    at    Koontz, 

256. 
Monongahela    formation    at    Lonacon- 
lng. 266. 
Mt.   Savage  coal,   326.   327,  463,  478. 
Pittsburg  coal,  379-398. 
Pottsville  formation   in,   245-247. 
Quakertown  coal,   326. 
Redstone   coal,   399. 
"Split-six"    coal,    333,    497. 
Upper    Freeport    coal,    341-344,    431- 

438,   461,   491-493.   505-507. 
Upper  KIttanning  coal.  430. 
Upper  Sewickley  coal,  400-404. 
Upper  Sharon  coal.  324. 
Uniontown  coal.   404. 
Washington  coal,   407. 
Waynesburg  coal.   405. 
Section  showing  Maryland  coal  measures, 

243. 
Selbysport, 

section  of  Brush  Creek  coal  near,  609. 
Mahoning  coal  at.  508. 
Seminary  avenue,  improvement  of,   167. 
Seneca,  horizontal  intensity  at.  86. 
magnetic  inclination   at,    78. 
magnetic  Inclination  at.  76. 
magnetic   station  at,   57. 
Sewickley  limestone.  311. 
Sewickley  sandstone,  311. 
Shamrock  mine,  604. 
Sharon    coal    discussed,    244,    295,    319, 

320,  323. 
Sharon  sandstone,  described,  295. 
Sharpless   mine,    section   of  Bakerstown 

coal  in.  442. 
Shaw.   A.   B.. 

section  of  Bakerstown  coal  In  opening 
of,  359. 


Shaw, 

section  of  Bakerstown  coal  near,  443. 
Lower  KIttanning  coal  near,  416. 
Pittsburg  coal  near,  450. 
Sherwood  bridge,  169. 
Short  Gap  Run,  section  of  liower  Free- 
port  coal  near,  340,  342. 
Signals  in  coal  mines,  552. 
Silvester,  R.  W.,  v. 
Sinclair,  C.  H.,  141. 
Sine,  W.  T.,  section  of  Upper  Freeport 

coal  in  mine  of,  491. 
"  Six-foot "  coal  discussed,  334,  413. 
Sixth   District   Road   League,   146. 
Skipper,  Thomas,  section  of  Lower  KIt- 
tanning coal  in  mine  of,  480. 
Slag  road,  estimates  on,  186.     . 
Slips,  danger  from,  634. 
Small  vein  coals  discussed,  559. 
Smith,  John,  section  of  Upper  Freeport 

coal  on  property  of,  341. 
Smith.  R.  A., 

section  of  Lower  KIttanning  coal   In 

mine  of,  419. 
Upper  Freeport  coal  in  mine  of,  433. 
Smith,  S.  P.,  521. 
Snaggy    Mountain,    horizontal    Intensity 

at,  87. 
magnetic   station   at,   60. 
section  of  Lower  KIttanning  coal  on, 

481. 
Snow  Hill,  horizontal  intensity  at  85. 
magnetic  Inclination  at,  75. 
magnetic  station  at,  57. 
"Soldiers  Lots,"  513. 
Somerset  county,   road  expenditures   In. 

158. 
Special  road  improvement.  162. 
Specifications  used  by  Highway  Division. 

161,  203. 
Splker  Run.  section  of  Bakerstown  coal 

on.  469. 
Splint  coal,  240. 
"Split-six"    seam,    248.    299,    319,    320. 

333,  496. 
sections  of,  333,  497. 
Stabler,    magnetic    inclination    at.    76. 

magnetic  station  at,  68. 
Stafford  mine,  593. 
Stanton.  W.,  section  of  Bakerstown  coal 

in  mine  of,  469. 
Stanton  mine,  section  of  Orantsville  coal 

in.  466. 
Steele,  Wm.,  section  of  Lower  KIttanning 

coal  in  mine  of.  497. 
Stevenson.  J.  J.,  294,  305,  314. 
Stevenson  Station  road,  improvement  of. 

166. 
Stockton.  N.  Allen,  219,  629. 
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Stottlemeyer*8  mine  in  Frlendsyille  coal, 

448. 
Stoyer,    George,   section   of   Bakerstown 

coal  on  property  of,  446. 
Stoyer, 
section  of  Bakerstown  coal  near,  446. 
Lower  Kittanning  coal  near,  423. 
Stoyer  Run  Coal  Co.,  611. 
Stratigraphy  of  Maryland  Coal  District, 

241. 
Strikes  In  coal  region,  524. 
Structure   of  Maryland   Coal   Measures, 

269. 
Stupart,  R.  F.,  28. 
Sulphur,  definition  of,  621. 

determination  of,  622. 
Swallow  Falls,    • 

section  of  Bakerstown  coal  near,  495. 
Lower  Kittanning  coal  near,  480. 
Mt.  Savage  coal  near,  478. 
PottsylUe  formation   at,   246. 
Upper  Freeport  coal  near,  491. 
Swanton,  horizontal  Intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  68. 
section  of  Bakerstown  near,  442. 
Upper  Kittanning  near,  480. 
Swanton  mine,  698. 
Swanton   Mining   Co.,   521. 
Swanton    plane,    251. 
Sykesyllle,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  at,  68. 
road  improyements  to,  177. 
Syncline,  Castleman,  266. 
Systems  of  mining,  682. 


Table   showing   magnetic   elements    and 
components  in  Maryland,  91-93. 
showing   proximate   analyses   of   coal, 

628. 
showing  production  of  coal  in  North- 
em  Appalachian  field,  234-237. 
showing   world's   production    of   coal, 
229. 
Tacoma  mine,  698. 
Taff,  J.  A.,  269,  261,  262. 
Tail-rope  system  of  haulage,  642. 
Talbot  county,  road  expenditures  in,  168. 
Taneytown,  horizontal  intensity  at,  87. 
magnetic    inclination    at,    77. 
magnetic  station  at,  68. 
Tasker  comer, 

section  of  Bakerstown  coal  near,  446. 
Lower  Kittanning  coal  near,  421. 


Taaker*s, 

section  of  Bakerstown  coal  at,  443. 
Brush  Creek  coal  at,  439. 
Mahoning  coal  at,  439. 
Upper  Freeport  coal  at,  431. 
Upper  Kittanning  in,  430. 
Taylor's  Hill,  horizontal  intensity  at,  87. 
magnetic  inclination  at,  77. 
magnetic  station  on,  61. 
T  B  road,  Improyements  to,  182. 
Tests  on  concrete  bars,  194. 
of  macadam  materials,  187. 
paving  brick,  190. 
showing  wear  of  brick,  190. 
on  wearing  quality  of  stone  and  brick, 
199. 
Third  District  Road  League,  146. 
Thomas, 

section  of  Lower  Kittanning  coal  at, 
428,  429. 
Upper  Freeport  coal  near,  437. 
Thomas   coal   discussed,   319,   320,   341, 
482. 
sections  of,  437,  488. 
Thomas    Run,    horizontal    intensity    at, 
86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  58. 
"Three-foot"   coal   discussed,  306.  341, 

432. 
Three-fork  creek, 

section  of  Clarion  coal  on,  411. 
Lower  Kittanning  coal  on,  417. 
Bakerstown  coal  on,  441. 
Tichinel,  Geo.  W.,  section  of  Bakerstown 

coal  in  mine  of,  441. 
Tllghman's    Island,    horizontal    Intensity 
at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  68. 
Tipple  commonly  used  in  Georges  Creek 

region,  663. 
Tlttmann,  O.  H.,  26. 
Tobacco  House  Hill  road,  improvements 

to,  179. 
Tolchester,  horizontal  Intensity  at,  86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  68. 
Towson,  horizontal  intensity  at.  86. 
magnetic  Inclination  at,  76. 
magnetic  station  at,  68. 
Transportation  of  coal,  early  methods. 

614. 
Trimble  farm, 

section  of  Franklin  coal  on,  372. 
Lonaconlng  coal  on,  869,  870. 
Trotters  Run,  section  of  Bakerstown  coal 
near,  851. 
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Trout  Run,  section  of  Upper  Freeport 

coal  on,  436. 
"Two-foot"  vein,  326. 
Tyson,  P.  T.,  Jr..  266,  268. 
Tyson  coal,  311,  319,  320,  809. 

U 

Umbel,  Wm.,  section  of  Upper  Freeport 

coal  in  mine  of,  606. 
U.   S.  Coast  and  Qeodetlc  Saryey,  104. 

magnetic  stations  of,  61. 
U.   S.   Geological   Survey,   106. 
United    States,    production    of    coal    in, 

232. 
Unity,  horizontal  intensity  at,  86. 
magnetic  Inclination  at,  76. 
magnetic  station  at,  69. 
Union  Mining  Co.,  673. 

section  of  Mahoning  coal  on  property 
of,  844. 
Mt.  Savage  coal  in  tunnel  of,  826. 
Pittsburg  coal  in  mine  of;  394. 
Union  town  coal,  266,  312,  404. 

sections  In,  404. 
Uniontown  limestone,  811. 
Uniontown  sandstone,  312. 
Upper  Barren  Coal  Measures,  813. 
Upper  Cambridge  limestone,  806. 
Upper    Connoquenessing    sandstone    de- 
scribed, 296,  826. 
Upper  Freeport  coal,  800,  819,  820,  822, 
841,  432,  460,  491,  604,  606. 
sections  of  341-344,  481-488,  461,  491- 
494,  606-607. 
Upper  Freeport  limestone,   800. 
Upper  Freeport  or  Roaring  Creek  sand- 
stone, 800. 
Upper   Kittanning   coal    discussed,    248, 
299,  819,  320,  889. 
sections  of,   480. 
Upper  Mercer  coal  discussed,  324,   326, 

478. 
Upper  Mahoning  sandstone,  308. 
Upper  Marlboro,  horixontal  intensity  at, 
86. 
magnetic  inclination  at,  76. 
magnetic  station  at,  69. 
Upper  Potomac  Basin,  407. 
Upper  Potomac  Mining  Co.,  610. 
Upper  Productive  Measures,  879. 
Upper    Sewickley    coal,    266,    311,    819, 
820,  399. 
sections  of,  400-404. 
Upper  Sewickley  mines  of  Consolidation 
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